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WD 2006/ 109144 PCT/ | B2006/ 000852 METHOD AND
APPARATUS FOR ASYNCHRONOUS BLENDI NG AND SUPPLY OF

wo 2668 G4AL SOLUTIONS 5 Background The conbi Biggpahenooss?
two or more fluids (liquids or gases) together to

form a defined mxture is fundanental to many
i ndustrial processes and commercial products.
Typically, this conbining is performed in discrete 10

MEHAB AN ELARATIS FIRMSERCHRONOIS BLENDING RN
second f1 ui (§'§I?'Eese rvvo M s ar glﬂgéﬁl cally

m xed, and the resulting mxture is sanpled. If
necessary, additional Bagkgnbuhdes of either the first

or _second fluid can befurth _added to refine the
conpasPMitningrof twe afimers dsXigsids ¥ grsas; é@gether fo form

a det(‘fﬂg'ﬂ?ﬁ}(ﬁ{rﬁ‘s o rﬁ¥ﬂ‘3mé@§m&sﬁlﬁ$?‘?ype 5 erred

ernediate or e at chi ng
conmnerbiabpmdn@tsnr'ﬁmsaliy, shis @ombining isrpeyformdd dn disarete

ba’f%%%ﬁ%%@@% B, Pl dugn Bt B fFah i & addadoq
foiloWe%otﬁﬁé ﬁwliﬁé%ecﬁﬁcﬂ‘ 610 | theead AiFids BPs ﬁ%?:ﬁ'amca!f

care pro pet rol eum products, chem cal products,
mixed)dndethg restiting poixtyee és sampledi Sf nemsaarﬂmdﬂlmnai ucts.

qualflieSoriHiRar T Bt ofeoSid s taniie Birrer Bk ARSI
cormpbSitibR B i€ hixafs Bndeshé deSiréd e6RPOSRRM ib%chtév@ﬁ the

consum ng, l|large volune batches are typically
batthlegb'anefﬁrmd toran idemmediaigeor et ¥serar ge scal e requires

30 4 BT oL B R ol e

segﬂmﬁtﬂ‘ ingludingsemiohedoios prcbwsngv tpharmac@ut&:au produgits,y
batched in order to overcone the relatjyv

biomegical qragdysts ofood prepessing Produsts WWBPWWUC’%%ESOMI
car B, DS felfy AN chBFREn oSy d isigonpro-

genbﬁﬂ ﬁ’lrdulsg“lallhqtlhqjérodhﬁtsbatcr frequently changes its

rheo ical qr 30 chem ca r.operti er tinmg. TJhis
o BRt P PeesSing, CLRRETIngaCRES Moty favhadss o imiisns.
For bk lr% ufs ARERiIrgE PRt SEaRRES, A SRCETMNS pRbéds ddh be

e ‘conposition to the internmediaté or end
tummrsunﬂm dargegvalumenbaiches aeritypicaly erepaicdmrirthe same

tmel e LARE oA bR SR ACRB e B0 M o
batchh@ifihal ditesicas aélbaveipfisled, and inflexible manufacturing
schedule. Large volumes are typically batched in order to overcome the
relative imprecision of constituent fluid measurement. Large volumes help o
reduce these errors as a percentage of the fotal batch quantity. Another
drawback of batching is that the batch frequently changes its rheological or
chemical properties over time. This aging effect is common to many
formulations and over time it forces many adjustments to be made prior {o
sending the composition to the intermediate or end user. Batching can also
lead to open, or partially open tanks and to fluids exposed to the atmosphere.
This can lead to unwanted chemical contamination, chemical degradation and

to microbial contamination.
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2006/ 109144 PCT/ 1 B2006/ 000852 2 Bat ching can al so
wob&sdosigsa di fficulties in mXi ng t oget her the pdpiskoosoooss2

conmponents in | arge vol unes. i's often true that
t he conponents can he i xed onl d|ff| ul and
r eqBRIdING 6aR Al§odeadte fof'@mt'?%‘ gtg’

co%?egﬁg%l &ﬁ?%ﬁﬁgldoim%“ IttIE %ﬁeh%d&h&?ﬁ@éﬁrﬁ?én%t@&%ﬁ%

['arge tan hav
mlmcbpnlytmtmaufﬁ!:uity)euw resjube prolenfediadiiation to beedrse true

nobBenpAgs- Rigalsbrusihkag Bhaidt isofiion Jistnt layels of a
Iarg? f@m@w ﬁa@d;ﬁéﬁ@m&mméﬁ% MBWER Bf die ALIBBNING also true

uents are produced, |ead |nrgtﬁo i ssues of waste
thaetrhhie targe anlunaes typicatiy cavvsitied tothsiehing seusR Sleaning to be

o 33l AFLSER A9BABC Lk LR g ctuens

ar@é&ﬂu@@@nleaﬁm%ttss@?oﬁhéﬁé@fd achtamieidnt o bat ch

processing i s known as continuous _ bl endi ng,
ConBesauss obihesginmunermrs dindssubstantisl sherteamingsoand ng

hmﬁ‘éﬁ@i o' ﬂ%ar’glv ! é%ﬁ%épgggrdgbaﬂég ssen%&g‘ﬁﬁg h%{vﬁybe?e%

so@%md \Ohe alkematiee pnetiodds datohdpracessing iskeowe @i coedinuous
rate required is typically based on the denand

epdinghe fluid filling machine packaging the Iiquid
P Olinud RHRABRRY ofbofiesafib ridBH of Ebﬁ{b%ﬁg cBYgfitiiht

et Prom & Date processing s
fluids dafornT bdiuabpidduet bolyeds neededot bre aldangand basis. 20

B e B i 550 b 8 R 67
ratF regHiFdd fs"c?ﬁ%bﬁ? based Bhﬁhé'ﬂ@ﬁ%d Gtfle Auicbtling %df%é y

ower capi cost. Continuous bl ending can al so
paghkaging Spliquidproguaiduct f ormul a accuracy, and

U BB EA Bl A Br NG SR e PRI bl
prdceBbinaUsterh) isRieAiy B abilitydoasintivatedts targeasdteh

cl eanup tine, and effluent "volunes. Furthernore, the
prapexaiio) asd Bplding tanks laads ta:a small systen volspe, more product

T e R T TR L
su&stahﬂbl%dwepeapitad ocst.oContioois blleadnfngr@rsalsbeymld \supbrior
broghigt (RFUIR PRATACHT AN 7 o cliTiala dhe hagisrdetieen
fluid products processing, and fluid products packaging. Continuous blending
can greatly reduce waste, cleanup time, and effluent volumes. Furthermore,
the mixing is simplified and results in far more homogeneous formulations.
The product aging effects are also largely eliminated. The real issue is how to
build and operate a continuous biending system, with the maximum degree of
accuracy, flexibility of use, and versatility of application in a broad range of
commercial sectors.

Numerous designs for continuous stream blending have been
proposed, originating from various liquids processing industries, particularly
beverage processing and food processing. These designs have been
attempts to develop and market continuous flow proportioning, or blending
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conti nuous stream bl endi ng have been proposed,

woO bé/gispat i ng from various |iquids processi ngpCT/IB2006/000852

i ndustries, particularly 3beverage processing and
food, progessin hese desi gns ave een tte
SYSHAIDS DBEOA HBORATHRIOU GRNTRL BBS MBS SoRRd BIFAREIORAI

%WC ”&ﬁg%/ 000852 3 systerrs

mte@'asg%rﬁ%ggpl(lg@gé ow cocﬁtﬁ:%l ng flow neters, and
pr offus is arlwe of feedbach conirolleswhose(duiyt, neontatkariable, is

k controller

geriRabLbeRREEH e Sgner BERpLatan eor-fengLRel a1y SpdSiome

meﬁ&kﬂ%rﬁéésﬁi vARIDIE CB a8k BRerHERY ofdRé 'P?Bd:oﬁ%!l@aoie?ére tang
some 5 neasured process variable. Each el enment of

parfigidapradiiarolakeniondneesiasr s to a partl cul ar action

taken o, the .err Prag r.Lor tipliged

by % gai FropRponaerqrandfiBid 608gaie e e s af adifstable
nmany sysimpiierKin mdhy' SBRANS) K] B ré@ﬁorﬁé’ @I@Q‘éﬁprocess
stability; too low and the PV can drift away, too

hi gh ancstabilitypipo low anththssRV|qasmdift awaydgediigh end the PV

i ntegral,__of multiplied by a gain, K. In many
syst ens, Cﬁ%c"cfec@fq?%sponsi ble for driving error to zero,

bute 10 IpRIGri: the! RBJRADYE ertdr rhaltiphvd bg 2058h! KatihGRamy

instability or integrator windup or actuator
sat ur at iystems, Kiisresponsibie fariving errer toczaipgbutefo set K

error myLp h@c} ?thppﬁvﬁe O&bAatidt or Hs'fht[l%(g)br?#t QI%HSI’ W

IS respon3| sttemresponse, and

PV wil | grsmuhétetsatutatmd ow and the PV wil | respond
sl uggi shly. The designer should also note that
der% vat |Q@iV@@W60ﬁﬁle @%ﬁf ehangespherre reultiphed hy acgior Ko.

o1 o0 ARSI ol KbpBntino by SR | S, o

by H & Higimend tieé PNewIIIBEdlllate t\ﬁbmmdrthe I gdihessplond

the || q AR EorRe dEsiEhRoHEERo SR 1ES AFavales aftion

speed Compfickihmsin W0t dandl v Tate sanal |

meter, is used to proporti onately nodul ate the fl ow

o tl{ 8)|<ar915IVe' &ethxsr}ype 0 con uaotutser%(er would be the “Contimix”,
which was introduced by H & K Inc., of New Berlin, Wisconsin. In general,
these designs rely on regulating a continuous flow of the liquid streams using
variable orifice valves or speed controlled pumps, where the flow rate signal
from a flow meter, most ofien a Coriolis mass flow meter, is used to
proportionately modulate the flow control device in order to attempt to
maintain a desired ratic of flows among the streams, and where another
signal representing overall system demand rate is used to proportionately
modulate the summed flow of the entire system.

Several major design problems are encountered with continuous

blending systems, utilizing this flow architecture. First, as the overall output of
the system is increased or decreased, the rate of change capability, or

response time constant of each stream, will vary one from the next. Thus,
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and where another signal representing overall system

wodewmnshqiate is used to proportionately nodubetraioi000s52
summed flow of the entire system 30 Several major
desi gn _probl ens are epcountere
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undarsiiniot iof gacl streapsaoa few setgpainiis reachast Alsohas each

stBomb N saleChatareB saB Rsdobs bio Hotrate o g fitrstream. or

- - 1 - ! . E l
str%?b‘&e‘%%ﬁ@ﬁﬂﬁmﬁ BP8Lcill ARMR. StHeRBons@BhToRtroRproblems can

ate Tcausing loss of ratio flow,_ and this
cauise Beriohs lossqufbiendertisiigam rscyranys HolsarhnPiDLisgerconisllers

f h st t i.nt. . .
orgbeSRERa b CEBTH o duhRchBbmE it ot PR Ao o
stdBiRY dr e @t doRerolt Tikey délewith they inferattireg mBultiplesdependent

hunting or oscillations. These conmobn cantr ol

angringeperdant yariahlescofaliow sieppsia aRomTes diee.striisfical way

G CY.. L0l are desi gned
anfC R et bR of R RBRER DR, | DL, chel
desigtilednbtier psolslbinl ¢cdryarse when aofeedbatk signalltlegngtecauses
thWI th the interacting, r_rul_t.hgl e de elﬂden_t a][]%@nﬂ :
e Aawer ISR Gobelant G:atsmehp permissikla kange af s figwgreter
geefTingt 1K el siter, Eefifi somiie (iRRANER, saeties, this
caprantueranchas aill be diduessed fullydoetber en.ghelreqhisergent to

el SepHnEoualis S Biots Raass Y ptier Wit patiier Hgs o
achﬁe%%%isf%t ecuEaanisv&Iéénysa%rhwwamé. har dwar e

safeti es, I"'s can ‘occur, "and as w |l be discussed
f ul IRerhaps.tibe najor preblemenoosntared withthesaidesians, anddhe

PIPFAGU sk BytisE WL b BdhiWitie b 0 sfrf i BED the
flolespashrsylicin. Rendeastop-BRarmevant queal, &1s eepodifficuiltad bring
with these designs, and the PID control architecture

thesystes ek ontiae; widy balapred Rndiageuraietiow..anf slepgingerhis
probiBiy g BEBhSE St afnsafp gh Intididt GittemE dnve
reﬁtlmédd_t’cethd lyl_ste obd sutgm]lltankndf e toseveral hmq_ireflrg;htllonf If}:aif)acity
endil ng., S ronl] em pas ee 0 ers) s n a
to AUAYIBJORING otk i FURrLi g T 4TSy BEGhIG SIPhbages
use e rAwith %S %%\%‘f B égfr%él BarfiQ iﬁﬁéﬁdiﬁ% BWYALSHs9B! bétsuse

capacity to a ndi ng flow to continue during
of arpreforigeld fidler stappage, spoppegtat the/dow atreamshsusiseithsl be

di\?er‘?euc{ gr?tiltc%rr]rié’ct hcf)w%ﬁansdérré efelst%Y\)'!igH 3& . osrttﬁg Bu?geec%lﬁﬁ%ust be

quite large to allow poorly matched flow ratios to be statistically "diluted” to

prevent loss of accurate blending. Either method results in substantial waste,
decreased blending accuracy, increased system complexity, and increased
system volume, thus depleting the sought after advantages of continuous
blending.

Therefore, there is a need in the industry for a blending system that
addresses all these issues. A blending system is needed that can

accommodate continuous changes in demand, while maintaining a highly
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flow streanms nust either be diverted until correct
flow rates are reestablished, or the surge tank nust
be quite large to aIIow pporly matched flow ratios
to be statlstlcal

ted" t | oss of :
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infSrEe ity 2 %E%F%eﬂﬁ%‘x SA0Y arigrian SHEfE Anesy
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Eﬁﬁz%fmyﬁpﬁnfead%ﬁ@““efrﬁé:ipeqdh%hﬁp' e angauit high
reéblhhéﬁeﬁ%éeﬁﬁéﬁesf& Blbfsiding éhpmatéa ﬂ%gtb%ﬂiiad

can accomo conti HUOUS C nges In
pmdumttthahnag havaibgehytespopardy iskwed |1renesmismwyto dﬁheew o .
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i'pl e bl ended sol uti ons and themto

ccmmnepltse iniatmediets bleadsaand ﬁnakmiunm béﬁdsat e, and
with high resolution. A need exists for a blending
system that can correct blended product that my
have been tenporarily StS]jmﬂnaer vessels, prior to
delivery to the end-user.. A need exists within the.

' .ndL}%*FF9S%PEF§WS@@%30§&/@%¢W9ﬁa%feﬁ*aér hethe ability
syg%n“r&ﬁﬁ nd confirmthe chemcal conpositions of the
i Al onponents, internedi ate bl ends, and fi nal
sol ut i on NikingcontifuoTBlat Idst el mst%@hémcal Btré&mawith a

chem cal bl end| ng system. The system i ncl udes:

M xi ng c@m:o @bgrrgvcadtstne@asm ayblendst system. c Ahisdierden |
wth a cfd?ﬁﬁ?lsﬁﬁ% a% Mb R bSHﬂ&i'i sﬁy‘éﬁ? Bndina
er 'syst'e I'fia

Thi s bIen ngamx ng zone
condui t sgsitiene cantrolied mamea,l formraefirgbabdiitibh e dn this system,
irst solution. In this system, .the

f
st cndfie st cherical Siamin Hid BB atang R iisaea are
are. Conlcopifislaly inthdcRitat ol thbmiie Snd.ng zone.

Moni t ori ng contlnuous y t first solfution, wherein
this nohlenitarimg mmuslmtheffstrsﬁutml whemandeput

e i ebuhe T SR B e Sabd RPiasent o o
first cheghfalizéd MAWoring system.

- Adjusting continuously the flow rate of the first chemical stream
and the flow rate of the second chemical stream to maintaiﬁ the
predetermined formulation of the first solution. .

- Introduction of the first solution into a first tank system, wherein
the first tank system is connected to a chemical distribution
system. The first tank system further comprises at least a first
tank and a second tank.

- Delivering a second solution having a predetermined formulation
from the first tank system tfo the chemical distribution system.

- Moniforing continuously the second solution, wherein this
monitoring results in a second solufion output signal that is sent
to the centralized monitoring system.



and the flowrate of the second chemi cal streamto

mai ntain the predeternined fornulation of the first
solution. Introduction of the first solution into a
first tank system wherein® the first tank systemis

conpect e I V.

Foraret Sheterhd BRIMSF rofitioh s Bt hidPiark/ssfdhn, AR agjusting
tank an dcmtmmsw therflow Retei ofdhé figst zherdeal Ghezin!t Arththe
having a_predeterm ned fornulation fromthe first

tank sysfl@rels eHaeseoend ahamisalstiam mqogtegtte imaintain the
Moni t 0“ d%?éﬂﬁtﬂé@‘fﬁh’%fuihﬁﬁn %‘Fﬁ%‘é’e%% W el n

this or|n results 1n a second so output

si gnal that is sent to the centralized m)nltorln

syst dmone aspett; thare igptavided 2 sethosl eftansnating 2 khemigad blending

_ taksste -and adjusting continuously the flow :
Sryﬁpe OOI‘PW&SWrst chemi cal stream -and the flowrate

of the second chenical streamin order to maintain o

the B edefxinorideagaiinshehemic straamawitiy ggecond chemical

sol ut i on. 's{}eﬁﬂwewaﬁ'BFe“r{deBFggfgﬁt 'shidbig HQ?E% W&J}ﬁ&.smg a

of operating a chemca sys orrpr si'ng

a) mxing atixingasinedinfa ctsttdmheyateml argt inearaatiite @ontro!led
second chemical streamin a bl ender systen} sai d-

bl ender sy &AM SRBRING; s Brsh solgtion \whetsie theylirst soemisal
‘system and o} Ra@ LRGN g&@oﬁet.aﬂldaﬁar émr%ﬂércoﬁﬂﬁt%t%

. a first solution, wherein rst c emcal strea
.and the seuﬁmﬂmﬂmtrmtmlh&srhnmgrzamez cont i nuously
ced into the mxXxin itori

o intro zone e .
first ggol ufmgpiorpgdhe;first WQ%?W&R?&%“@%"’EQH@&U‘tS" ina
first sol utrtarso%ﬁdw&u LPSBhalMhih is Sefela bontalized

'centrallze nonitoring syStem c¢) adjusting a
flowate otnmmh)rmgrSMSt@hem cal stream and a flowate

of sec chenjcal .str t

ot edefbr m ABIStPG PRSP e Fisg PRl SBpam ap adpwrate o
i ntroduci nghd Bécéhd §heﬁ‘ﬁ&d¥b’tr@ﬁm ‘!Hrﬁaﬁ‘atélhrasbrédﬁﬂénmned '
system wherein said first tank systemis connected

to a cheni fenmuliation obthe st selgioBm and wherein the
first dS ank ift’o c}tfcnﬁé Hid ﬁ:%t sgf?.l[ﬁp)ﬁ'lr?t% st tank system, wherein

said first tank system is connecied to a chemical distribution
- system, and wherein the first tank system further comprises at
least a first tank and a second tank; _ |
e) - delivering a second solution having a predetermmed formulatlon
-from the first tank system to the chemical distribution system;
f) - monitoring the second s-otutitm wherein the monitorihg results in
- -.a second solution output signal whlch is sent to the centralized
momtonng system; and 7 -
Q) circulating solution out of the first tank system and back to the
first tank system while adjusting the flowrate of the first chemical
| stream and the flowrate of the second chemical stream in order
* to maintain the predetermined formulation of the second

soluiion.



| east a first tank and a second tank; e) delivering a
second sol ution having a predeterm ned fornul ati on
fromthe first tank systeméto the chem ca

di stribution system f) nonitoring the second
solution, wherein the nonitoring results in a second
solution output signal which is sent to the
centralized nonitoring system and g) circul ating

luti f fi . Kk .
£ o r 40 anaibet syatcrrers poTadRaL e T PR BPRIAEE chriip
‘ b@,kﬁ,?é Sggﬁgm eg,ln%rigih@_eam and the flowate of the second
chent ¢

streamin order to maintain the i
pr edeg)er nimaihd air leasta fiesh chemical sieaBhwits @ IRGOHA. cheanical
I n anot her aspect, there is ' .
operating %r%q%%l'ﬁ éé‘l“xmglzgﬁ% %aoél)?gx? %any%%hﬂg@ﬁgﬁﬁga ﬂrg,}

m xi ng at Jd8asdn vildremtthe fiest crimiski stesarmiant the second

chem cal streamin a mxing zone of a blender system

fo form a dharsical srzai dbm CONHBIQISY IWOAUREE ine fasXIng

stream and t he second chem cal stream are '

conti nuou‘s?‘?f‘q’nt roduced into the mxing . zone; b) )

moni t gy i NorroRRofing Ste fret sbiution, whersi thet menitoring cedulig in a

results.in a first solution ouytput 'sirgnal whi CP ﬁlﬁfz

sent to a Brshseliipn SYPUSINAM @‘@;ﬁﬁ AP 2 SENYRIE _

basis of the first . .ion output signal, adjusting -
~a second Wé&ﬁbégé Sggreg{amto mai ntai n a predeterm ned

f or mukat i opn @ife bheisfdftisé fisbsotution; oulpuidgnaieadingting e

first solution fromthe blender systeminto a first

tank syst esgcomtiecrEmicalstréamdo roaintais garedeiesniedses

a. second tank;

at least a_first ta}ng ?nq[ i ki e)
del i ver i ngfoamuuationPIdBe WS FPWIYm the first tank |
system 1) qIRAAnhBdrd LI SRSPRETPBlUl bnder sysTminto a first

t he itorrng results in a second sol ution out put

si gnal whi eink systemt woetein thafirsiitaniegystamnianapiisep at least a

system g) _circulating solutiop out of the first tank
system andjﬁ@ééﬂn gng ﬁ%econaftagfg, ‘

e) deiivering a second solution from the first tank system;

) monitoring the second solution, wherein the monitoring results in
a second solution output signal which is sent to the centralized
monitoring system; '

g) circutating solution out of the first tank system and back 1o the
first tank system while adjusting the flowrate of the first chemical
stream and the flowrate of the second chemical stream in order
1o maintain a predetermined formutation of the second solution;
the adjusting being done on the basis of the second solution
output signat; 7

h) delivering the first solution from the blender system info a
second tank system, wherein the second tank system comprises

at least a third tank and a fourth tank;



firsttank systemwhile adjusting the fl owate of
the-first chemcal streamand the flowate of the
second chenical streamin order to nmaintain a
predeterm ned formul ati on ofbthe second sol ution;

t he adj usting bei ng done on ®he basis of the second
solution output signal; h) delivering the first
solution fromthe bl ender systeminto a second tank

system wherein the secaond.t t j At
east)a { HAFETRHE TG ST PR RieecRas Ry Sitent
del i ver i NgamynitBiiké t1eoinirdl sVlutidr avhdram Heanoditdrimyresuls in a
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the noni t otfiidsatietinn ewpHhsignal which is se0t foiReRanbaized

signal which iLs .sent .to t centralized -nonitoring
~ system ahﬂ’%togﬁgc?&?%ﬁ}’ g%sol ution out of the second

tank gyst epr@ngimaskiution oubef trecesubridenkk systeemantiback to

justing the fl f the fi hepi cal -
adj usting the flowate of the first .chem %@Jgﬁg‘gﬁr&ﬁ%ﬁm’f

‘and the fl twrsaeonsiiapkeysiernmiilerndising e
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 basis of t heoidair i mainkain & pnedetepminesi forrabiatithes ¢heatiird

ot her features, aspects, . and advantages of the .
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appended cl scription of the Draw ngs

of (T atEinr RSBl Cepect ndRdlaiGRE T Pt

of t ref erence shoul

 didoRstfewlitbdconiepeititirideestodd sthirpteremse torth deliwing

conjunction with the acconpanying draw ngs, in which

:deSdEl@ﬁ@ll'@ﬁd'rﬁP@e“ﬁﬁ@ '¥n t he sane or anal ogous

‘reference nunbers and wherein: - Figure 1 is a

“stylized diagramof_ an illustrative enbodi rent of a

bl endi ng syst eBiief Bescriptioncofdhe-Dravdngisesent o
i tion;  Fi 2] tylized di agrai
Lo s & Rirthes Ldler standingds e At et SR & e present

m}@nﬁi&ﬁ,ﬁ‘%ﬁ% #16&1&633%\%@9&6%6&6“@%@ detailedi dsgicsipion,

i agram of yet.another illustrative

| taRehad conjuhctidn withi thedicsgmpanying Arevias faxvhieh ke plements

t he

are given the same or analogous reference numbers and wherein:

- Figure 1 is a stylized diagram of an illustrative embodiment of a
blending system in accordance with the present invention; |

- F-iguré 2 is a stylized diagram of another i!iustrative.embodi_ment
of a blending system in accordance with the present invention;

- Figuré 3 is a stylized diagram of yet another illustrative
. embodiment of'a blending system in acoofda.nce with the
- present invention;

- Figure 4 is a stylized diagram of an illustrafive embodiment of a
multiple blénding system in accordance with the present
invention; _

- Figure 5 is a stylized diagram of another illustrative embodiment
of a muitiple bilending system in accdrdance with the present

invention; and



present invention;, Figure 4 is a stylized di agram of
an illustrative enbodinent of a multiple blending
systemin accordance with the present invention;
Figure 5 is a stylized diggram of another
illustrative enbodiment of a multiple blending
systemin accordance with the present invention; and
6c Figure 6 is a stylized diagram of yet another
illustrative enbodinent of a multiple blending
systemin: | thalive
Descri pti o@?‘%cg %@%@?Irﬂ%g@éﬁrgg} ﬁfeﬁsabﬂ*égyw osed in
Appl i cat iesnbddimeds od esnuliiple biendingmystarndn agcordenge with
herei n |H§or ora&ed by. ref erence, a continuous

bl ender o d WD 2006/ 109144

PCT/ 1 B2006/ 000852 7 that addresses- the shortcon1ngs
of the prior art, as well as others known and

unknown to t Reseripiiamef Prelested Embodiments « h |
DBElicbend ) AR, BOPERSH 9 e 20, 1000

hérsfrﬁhéomr@tadw neferonep; adontinabug bieadsr nmbmnmgeloped
and adj ustnent of the fornulation of the sol utions,

including digital controls and-al gorithms. The use
of the term"continuous" is not intended to. inply
that this system or apparatus nust only use anal og,
or continuous, signals and may not use discrete, or -
digital, signals to performthis nonitoring and
adjustnent. 10 As used with respect to processes and
process equi pnent of this invention, the term
"continuous” i's used to describe a process that
substantially simultaneously feeds and renoves
product without interruption of the process and to
di stinguish this system and apparatus from a batch
system or apparatus. The use of the term
"continuous" is. not intended to 15 inply that this
systemor apparatus will run, or is required to run,
endl essly w thout any interruption. As used herein,
the term"centralized nonitoring” or "centralized
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nonitoring system" refers to any system known to one

of skill in the art that allows the centralized
wonoeh/toerseng of renote sensors, and control of pranBimen00ss2

20 process actuators (stitehes, valves, flow

inGQRldRee i MofichimitoR 3 ERRIcHast ZyoT g oligrSkgown and

unkR6@haE tAbsain theNRdgstat.ation that is accessed through
a server or other data transfer system known to one

ski |Asedsachwitheespeact tqinstruments andzrdcessimopitprigyg equipment

of B8 B B2 B COUFARRSnslgbs 3 Bilteldbied 365 Eime

melorings ant adpistinentotiingdoaatiation @f the Balutiond Shaludiiisdigital
Sonme exanples of _such centralized nonitoring systens

contrelseany aloerigunad Thisedi thy teram qandisyous’yp not intended to.

. ; . | .
impP B RS YR Sbndtail et S0 ds8idraith. o7 Seihupus,
signatoahd m@usoiusie dissraty obredigitathsigralsetonperionmigis monitoring
ngcccﬁ@%c ?nd guality in a controlled manner. This is
ang B%“ﬁ\-i shed by varying the supply of the
co - _ ;0N
rony Core uih ML L0 PRadeih Bnd fRoSRLoGARARM R thie
invemitipontiret term; “eoniimuousl isusdhicdesaibess pdesddhahe

suBSRRUAlY: S TreneRusitaeds aBAreRRYes bradurd i ifferruption
of MR pfotiess ARAdHD ESinuRdehivbidleth and @ggﬁﬁétﬁétﬁd?ﬁ a batch

moni tors instrunentation sets. WO 2006/ 109144
sysiem, Bzpparatnss The wapijihedean “centinuoug! szret intengledrto

mBGREH s el ot el SRR Pontedte Bt sy
withoabghpihtesapton. 100 conprises a first chemi cal
stream 104, a_second chem cal stream 110, a bl ender

syst“é_r#spgaber@irf.ith@ﬁem‘m@@WZ@mmoﬁag’aoa“@rmliéad
S e A P Tup R of eklun ot hat

allwgig die mgenﬁalﬁ&hnmnﬂbﬂm gﬁmmmﬁl Semsors evlmdt@ntrcﬂ iofi n@hote
106, ichis. . nitore the centralized . .
profss A AIgra (iR yaves I CEBRaIRe ricoa T his ceatialized
T R g e iRa e XA an b ockfcFat a
remnofy; station thatds menessadeiiiroygh asensrmradhérzdata transfer system

noni.t ori ng.. t 124. . The fjirst chenical stream 104
knGf to foie' SikHn Wl JThis Seplrafred Giotyaring SxsiEm ey have
thd BapBiIRY AT heRUFingsraced by IBIErRichamrd, Vis laptebs bl Bthek Hand

is formed. A first solution output signal 115 is
helgdriiersdo parioon diagnesiics e sepaly opaeationst rSome examples of
sublP BEhELEA %ﬁﬁgm& :%?lstems are a Distributed Control System (DCS),
or a Supervisory Control and Data Acquisition (SCADA) network.

The basic principle is to blend a product in a continuous process cycle,
while maintaining accuracy and quality in a controlled manner. This is
accomplished by varying the supply of the components at injection poinis
using a concentration monitor signature as the main control of each
component injection rate. This process blends the production a continuous
process cycle by adding componenits in individual calibrated stages, then

confrolling these stages with the concentration monitors instrumentation sets.
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15 Based on the nature of first solution output
signal 115, the centralized nonitoring system 124

woOMobd/rodigqect either the first flow control nepasRRRe000852
and/or the second flow cogtrol neans 111 to adjust
the flowrate of the first chem cal stream 104

an dﬂrﬁgur’ehﬁ i$ b@t\ylrz@ﬁejla@ratrh@emem@dn dhetratioé epiiRikment of a

in order to achieve a predeterm ned fornul ati on

bqutﬂmg pYglems §9Q eceerdinmuto tha presard dnventioantha blgeding system
1oﬁf&ansﬁi§d§9a ﬁ?ﬁﬁg}rﬂ&ﬁ sk85R1 166 @sédc{]nﬂtcrﬁi’ﬁl%i HMeam 110, a

out put si gna that Tndicdtes t
blgnded eystem 144, & Grshibat systemot17, leedfa cisemioal disiriutibhd

% & hin specification, the output streamfrom
SYBEEh system 113 is directed to drain 116. Once

t he Thie'mrbt SfriicaPSrddi 103 pMsisBs “lhl%&@ﬁ I i r%gﬁb\ﬁrbon'n%l hieans

no longer directed 25 toward drain
108i whichegenargtasaal fiesh canmlrmeammutp@ysvgmi 106, wihish is

I 2 dfr
marftied B8 5o SolihertValar 4 oS fora@bhetfical
streBRTI PP passesd thrbudh grseéwﬁa eanttalImedss 1M SWAREYtherates a
solution 120 is removed fromthe first tank system

segarid ceniseldpaans ebtput signalid pAitwhich immonitered by the

ool ol &y SBH 124 Y6 b BB 4B, A R e
sesoheherhithl strbamct10 aal theadnixediih the blengisspsteml 243,
will direct either the first flow control neans 105

wherein & Tirsh goldies Ad 4ris darmadh nd fisst seltdios autput sigaal 1t is
oeh A YEA £ oo by o oSBT ER mabi R A 126
Bam«ﬂ onvthectatwid of fivet sblukiart egiput snghhb’t 15,rthe ceatrklizgdst em

mORBOBDE Gy S A2 P BShTR BB BiE Tow hizal Rasrns 108 Bndor
thé@ééﬂdcpﬂbv} €Bntrbiiehnt *1‘“ 48 @H’L@t kS HoWRId &F thBQir%ty&te‘Fﬁbal

124 receives a second solution output signha
streaa 10 and/er e flowtratehef the seeond shemical streaul 1110 on order

to ooyt B TEOCETTETH forSiaRd pPpdh SPlfieR e, il
cefigglizeldatiodtaripsistbm 124 ficehvidizla Rist beMtion blﬁput@?@r‘?al 115

the second solution 120 is within specification,
that indieates Mlyat theregelesminegtforpulatipg fof thedirsisolution: am4 is

Wltbﬁll %{b@;ﬂoﬁpndﬂ% IBH{ ét? yréé@ﬁ %@ﬁ ésy@le?rgl W?isﬁé%ected to

draslyﬂﬂem 116 and be d| r ected toward cheni cal
conpriesdbe 3rsisphufn bt wiin saRaFeTar b0 ongenigected
e e
requinad, arsdecondtsnhjtioemzmisaenmbdtﬁm theafirse tardesystem 117 and
directed toward the chemical distribution system 123. As this second solution
120 is removed from the first tank system 117, a second solution output signal
121 is monitored by the centralized monitoring system 124. Based on the
nature of second solution output signal 121, the centralized monitoring system
124 will direct either the first flow control means 105 and/or the second flow
control means 111 to adjust the flow rate of the first chemical stream 104
and/or the flow rate of the second chemical stream 110, which will be directed

to the first tank system 117, in order to achieve a predetermined formulation
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di scussed above, thereby formng a first solution 114

wWth a predetermned fornulation. Should there arise
WO208¢/109844 on where nore than one adj ust ment i PCTAB2006/000852

required fromthe bl ender 8ystem 113 sinul taneously,

fof SecdtElifon 120. {RTURR cotlelizbl Mk R EYSF 124 Bbives
a aecdﬂlbsqlumbatpntrsghdl demhattindioates thakthegredeteatnindd
recei ve?;.?r |gnal t the first .solution 114 is not

foprpuilaien sputian T30 BTN SPREToRRD, the output
AT 45 A SRR s B st

her priorit
11570I unce itf'nasecor(thsolaﬁbmdRMw:thnr&sndmﬁcatlbe it isose tongent

rebyiie 6@ Pitls i P RALENsTFa, Py bhEen Syyem 13
Altérﬁbl%!y,tﬁ'ﬁét St 114 t}}d@%& 128cthd Sr@BhK B?§tenir H%6 and be

first ‘chem cal stream be obtained from a

direicted tcn'tﬁfﬁmh@mmalzﬁswmdouensterrhm'ﬁ first component

may Wendelfgr et Pty huRioBeA R 2 handlit Sbrem.

THEfrst m?emtbal streARM 00bAd thy sédthdcedmiabi gigshm 110 are
moni toring system 124. The second chem cal stream

contipuaigsty paix ﬂratm%mixrnsrﬁoaemt@aﬁﬁah@rreat nR marmer as
d

oS EARE R d AV A I S5

fomeulgtiomg neans out put signal 109, which is nonitored

T8 S T RS HEtS R iAol
reh ity (o 1 BIERAEE syt 1Y iR RIBHE A ) Blarlg fle "
chMimiidigntmm sgdigm 428 oieyneegeiyersesighal that the second

j ghing. 6/ 10 4 PCT/,1.B20 000852 10
soffiofi2Eis rosia e pregitemmiied fommagiatepy e srane Tat

re6&0&6S alsugreai tﬁ@trmbqrrsm)mﬁofﬂ £slict-at The pledédtbghingdd
second tanks may have a recirculation system which

fomaatien e the apiustinenhtathesesgad soliiob| &Mmaythave a

o (L TSNS o

is tHa thé oRsbhiiatithe mdx!bdjﬂ@k@erttﬁn ao|utioh f@ﬂﬁm}é’u@r\i\fiéitoeént@ﬁng
either the first chemcal stream 104 or the second

the ghamical distilagign system Hed dhe htgheémﬁ priery thabihat i on
Gt TR AT TR S

be dheditst chieraical sream31@hymydie chiakiedftomsefirst component
tank 101. This first component tank 101 may have a first weighing means
102, which may generate a first weighing means output signal 103, which is
monitored by the centralized monitoring system 124. The second chemical
stream 110 may be obtained from a second component tank 107. This
second component tank 107 may have a second weighing means 108, which
may generate a second weighing means output signal 109, which is
monitored by the centralized monitoring system 124.

The first tank system 117 comprises at least two tanks, a first tank and

a second tank, which are operated either in paraliel or in series. These tanks

may have a third weighing means 118, which may generate a third weighing
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by the chem cal distribution system 10 The drain

cycl e di scussed above regarding drain 116 may be
wodesi/gnrd  to take |less than 8 seconds, bef or eCT/iIB2006/000852

achieving the target preddwerm ned fornulation. The

mer® QuBHEERELERY RaTch RGP RRD R ol roifing

sybfenh 1240 MheBe PRStUrRl S&dbrMbRks n‘ieﬂﬁlév%r@@écwculatlon system,
predeterm ned fornulation. 15 Theé bl ender system I

whiely may krbsemhiimaintaiva hamggengaus blendwitkindhe ta@la

SHE}Y 23l hrie e BE0qM Bolon 428 1R TEf rodeib e

folnagiatidhane tinfdHhad @Qvid ahlkeotosad]ast thie TovrateBhsf dilhep des first
system 113 rr&x be designed to have a design flow rate

Ch@fnlq:q"g§§’eaﬂh'& or g@smcb@qrawgi ygiearﬁﬁl Hi ardermiegreturn the
soﬁ]}ﬁ)ﬂghgﬁ%’b%téﬁﬁ {rhﬁ? 8%?&1 %}{Eé idss"tRbn %@bkﬁ ngr?%i{/}utes.

secon € nmal ntal ne

Thelse ﬁntteamia;empﬁttanké tayt loe sizetifar a’aeam dags »f obnstant use
03 Wt % The predeterm ned

by?‘ée %%DSJ[%E‘?@Q 9 e rst solution 114 and/ or
Sec‘?‘?\‘é (ﬁ%éﬂ{: VS el 68y abSveTRd ad?ir Utalrv116 H%@Hgﬁbned

system 1 O Wthin an accur great er
to iaakmlesﬁ e Susecords, Hedorel acﬂ*ﬂe\ami 1tlmr targebpmdetﬂrminm

ol PR e T By A B ieS QiR 418 may be
deSRMHGO thiat héess tﬁén 9 n‘l@HR@bﬂeﬂ to tﬁé dﬁﬁﬁ &’défdre é’@u@\)mg

viscosity; e) refractive index; turbidity;
theatarget mneﬂatermmectnfwmwatmnmnual anal yti cal

71 gt Bt el B e og B8 ion Ty e of

lesgathiah @lboando tifers HeRmiAGte) Of e blepder 8Yste@nti P bé €.
The first and/or second flow control means 105, 111

defigpeddahaye a degign Howrrate ohless s hLP000oalians per month.
TORIGT Sy R0R 13THEY PSRRI SR il ose
thare1 506 00ogalivtiexpdranonthoper at ure during concentrati on
The predetermined formulation of either first solution 114 and/or
second solution 120 may be maintained by the blender system 113 {o within
an accuracy of greater than about 0.003 wt%. The predetermined formulation
of either first solution 114 and/or second solution 120 may be maintained by
the biender system 113 to within an accuracy of greater than about 0.01 wt%.
The first and/or second solution may be monitored for at least one
concentration criteria selected from the following group:
a) conductivity,
b) sound velocity;

C) density;

d) viscosity;

e) refractive index;
f) turbidity;

a) auto titration; and
h) a manual analytical verification.
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calculations for either the first and/or second
solutions 114, 120. The flow rate output signals from

wotdoes/fosrat fl ow control nmeans 105, the seconachiligweos/0008s2
control means 111, and theifirst solution output

! ?Qﬂlewéwsgﬁn@ﬁ@&ﬂe Sewsanter Gheanerto, 11 1hay faetrokandror
Ao Both Mow fits bAk PTERSAB! e M8 Sia/bPeSSHY B Sofrol
it f hd)

first conponent tank 101. T 'ow rate output
meags 308, 11bmayheofitestenfpesaturenilhelcomszinsgd 10w, rate, lpgessure

control ans 1 the, first tion,
arg{ R lHerat A e Mgt B st vt Sfari g (OPol
méass 36507 Weiydhe DSedRAimRleRYbPMTEranRt dutifg doRceh®Stion
to verify theinitial concentration of the contents

cagulationssies efbier the firshpui{enseeantksalotionsrhdd.chthge in

F unceowiHRter R RREHS AU BN 5 B ottt B 105, the
seoehd Iilongcmsnmﬁ@ﬂﬁ Srahie fk8Osalgtion oliype ignal 915, may
time,, may used to verlfytheflowrate of the

ber yised msqnquiwnmmh thenirst Waighing meams QutputSigealgHidig
W&ﬁg %hc&;%;a tﬁB'HUn'té?ﬁs 01"39161t % wﬁg nent
e change 7 n e sécon MEIg Ing neans o i gna

taril0904s Te flam mtearutptﬂt digmads freomul thenfirst ﬂawgmntml trizains 105,
tng febond Rt cartolmnsat Ve anohenEstsobioroubyt Sgral 715,
m%y: BaNEediGh %h{ilﬁctléﬁ Qrth%%tge%oﬁd 'vﬂ%@gﬁﬁéﬁééﬁ@gﬁlﬂgﬁg 5RAk

o] cti ng ano her i1llustrative
1091 ip mtdagtcsv@ifyé the itiad coocentnaficroot the qunéards of the second

| nvent| i@g bl ending system 200 conprises a first
m 204, a second chem cal stream 210, a

bl ench@ cﬁéﬁ“ge?m tﬂé&*rstaué;ghmg rhaaks SUut Blghhl 108 2895 Rition

t ank I_?(%stem 3, and a chem cal distribution system
in fime anghthg ch@tgez:methe@@poaﬂ weighipgmeRiseutpuhsigngh1d as a

B of . e ey AT AR 1.

nmoniThey elshriye hithe (fmttwabhmdnéam botput gighiwb t Bmaé?é}functnon
The second chem cal stream 210 passes throug

in Ygteo e EBARGSIN WOE@INS'%WGH“BQNPHM 5@“%39%@& a

fur&ma?l[]e cen afﬁét %n n'ﬁ?@? Iﬂﬁlé&\gyg”]l?# E%ng%ﬂjtb'?fggnal 115

as@w&mobah ertlmaamnag(Im aset toheerifpiiad 06w raildithe second solution
12@,‘ CT/ 02006/ 000852 12 second chem cal stream 210 are
hen m xed in the bl ender system 213, wherein a

firg ml 245' é’@tyﬁ;léd dfagr@m@shictihg bhidthePMUsrhff: @4bBHIment
ofa b?endmg system 200 according to the present invention. The blending
system 200 comprises a first chemical stream 204, a second chemical stream
210, a blender system 213, a first tank system 217, a second tank system
223, and a chemical distribution system 229.

The first chemical stream 204 passes through a first flow control means

205, which generates a first control means output signal 206, which is
monitored by the centralized monitoring system 230. The second chemical
stream 210 passes through a second conirol means 211, which generates a
second control means output signal 212, which is monitored by the
centralized monitoring system 230. The first chemical stream 204 and the
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generated, which is nonitored by the centralized

nmoni toring system 230. Based on the nature of first
wobdMoban out put signal 215, the centralized PpCT/182006/000852

nmonitoring system 230 wills2direct either the first

fl ow control neans 205 ?ﬁg/ or the second flow

seeend chemigal seam 210 .aiinga Mg in g dlender system213,
il 89 51fn 244 ket AUALlblth St 401 2o o

geaerat?d,e\lr\]rhlcm is evbriiiored bpm@uemtomhzfadrmbnsmilzrggosysieﬁﬂmo

nt i e centr nitoring s re

Bago on oAty RSt eaborepyat St 215 he fenivalred s os
mérﬂﬁmbgsﬁ/s%rﬁ ‘i@b%ﬁl‘d?%ﬁt élﬂiéﬂth tﬁ'rﬁrﬂcfv%oﬁtﬁtg rﬁééﬁé 205 and/or

214 1s wth peci |cat|on
the seeend ﬂwwmobtrethsﬁéﬂ etmaziilstutbe lowgataadf th@ ﬁrat chemical

216. S v.\/|t

stggaL 2 agplesind Mbiratii egopnd chdutied Slameao dnrer
to aéﬁlevé W pﬂeﬂetbrfrﬁﬁé@fbmﬂuﬁtmot firs? sbiutioh ZRNKUANISheM

15 required, a second solution 220 is renoved
centrahﬁ&d@omta@mg sysiRME239 aneivES afitst selutient audpulbsigna 215

td 350 ot B BBl tor DI ShToE R S0 4 s
witbfit opscificdtioni ¢ie outpptsirsaarfrdmbidndet systmh 4846 dirécted to
the centralized nonitoring system 230. Based on the

draigdle of second sol ut| on out put signal 221, the 20

Ce”ql < th %q’rQPéBIEl %V\ﬁﬁﬁiﬁ‘s;%gnﬁ@a %n o g%??frected

t he ow co means
tovfrahmlwiraunm &,I buteadseétéﬂi insteadjto atflrshwnklsymmizd 7ToAst he

i.rsf chemcal .stre 204 and/ o fl rate of th
requifesh @ SO SHh e Snpves TR e Frsiiank sysmans and
dirkEte gﬂ%\nfahﬁ e é?%ﬁﬁmt i n 0?2218%2 (505;] lglﬁéss%ébrﬁ‘%ﬁl%%‘l 220is

pre et erm ned ol ution
reroavéd frohetheelinst tankzaydters 24@n ataacong seitioarodpot signal 221 is

sec utl on o jgnal 221 that
mdrfifed PR e RERe P b Y B ot on 1ot he
sec@aded Qirufhbcrrata@oﬁ @mmté@ilutucﬁp&ﬂpﬁt Sigharze1,tthe
out put streamfromthe first tank system 217 is

cemé%lgz@demozéqrmakstem 230wl disectediher pstiishilowcongiet means
205 2N 03 5op0t oRTortito) naabls 21 ' BAGH et Pareccr e

ﬁrsﬂ: chegrtcn @trtaankZBl! sihelfor 288 flowd rats oitie! secontdi steimical stream
sol ution 214 may bgpass 231 the first tank system 217

218nuhige il becdiacted VisigiR Zs ineaides fo apbieve a
ol d

preRRUriRHd fGrmhclalicn R sl Q%ﬁﬁ'&t"s%i ¢ Dl el gebiFelife

morritenng alysteain 28Dirbotives asesonchsphfionAsutput sighbl 221 that

589'(5%; i@fﬁ%%@t{eﬁ%\ég% lglréhct)rrl] forthe secov\gsolutlon 220is
within specification, the output stream from the first tank system 217 is
recycled 222 back to the first fank system 217.

Once the second solution 220 is within specification, it is no longer
recycled 222, but is directed instead to second tank system 223. Alternately,
first solution 214 may bypass 231 the first tank system 217 and be directed
toward second tank system 223. As required, a third solution 226 is removed
from the second tank system 223 and directed foward the chemical
distribution system 229. As this third solution 226 is removed from the second
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13 tank system 223, a third sol ution output signa
227 is nonitored by the centralized nonitoring

wOoNGIRP14430. Based on the nature of third sol gir@B2006/000852
out put signal 227, the cenjyalized nonitoring system

230 will direct either the first flow control neans

tanipsysiady 323.tan thirdesaiuiion pulput signpbR2hisameniiared: by the

coflitalt3te IRBHpHR sb 3ol 3po; sty chling Rt P 3plgR
oult sigial A27\He chetralizedahenitdring Systera@3twliiafitect either the

system 223, in order to achi eve(g predet er m ned
fxrﬂJiqmquQJﬁnp@sas 209 andéy) the sgeon ﬂ@W Q%X“'ql maans 211 to

A S bR BIHEONS G LPEREI A0ASEAYE5 1 A félg or the

sepoerd ehemical ez;lrebm ﬁwo,a\whmh wilh betdirecid] tohfhedsspohdttanin

SYEREn 230RPTPs i acyevs raRetetinge, tohbuibon e Bluton
226) U400 Sohalfcd SoAbAR sy <R1GF230 Réceit 4 13l s@xuﬁ&

is wthin speC|f|cat|on it 1S no on er recyc
ouimﬁ signatl 223 that inglinadels th&ttﬁ@nradet@huned zitbrmulatlon for the

) 22 l. d _
tif Sorbligh 2285s e FhaGteass. fielBlub s RO e sppond
tarfidSy186h 223 [ reRytiRl 208 haetbdhe RepbRdtartk Sfdtéi2P Once
theéﬁtem 229. The" bl ender stystem 213 conprises a mxing

il solutior 8RB s withinssresificating, g 8o langsriregycled Eaﬁnbut is

g ety e IS Ron S AT % Alkfhatsiy, pesangs
solutiof 228ainalibyRase232rthe Secdhd ricSbiap@E3 ahd Bealiected
formng a rirst solution 214 with a predeterm ned 20

tOW@ﬂﬁﬂ%ﬂicéhd'S%moﬂ Y§t88 22Pi se a situation where

b1 e EroiEndBEe e k3 T8 Bimbiices & kg d dnquit system.
Thekfws’ﬁ daémxj:alssnrezhxmzoﬂwand Heesecr cﬂm;mcabaremn 219i greal

at the thi oluti.on 226 i.s not at
B iRlQusly mi Srrmﬂélt‘g éRnaandicontrglied t'mﬁtfeﬁlt“me manner as
t
iy

forsnuwdation.t hat the first solution 214 is not at the

e TREIGERY a5 8l e IHols Refide dRRima ) i

rediLhmﬂ frémethadisndemsystérh Z213ssisaRansoss Ubk eRapR the

which may in turn have a higher priority than the

Chaﬂ\le% dfﬁéﬂbUtﬂQﬁ sysiem 229 mayirgeeiye gignaldhat theplbirdmeition
2255 s R R FES LVF s A Lo OB bl b
sigthiabthiait ithes Beﬁoﬁd/ sblativd 220 is het bi hegsretibRervinad fdrnutdtivh
and% srgne(;\]I tﬁgt {i[l% first golutlon 214 is not at the predetermined formulation,
then the adjustment to the third solution 226 may have a higher priority than
the adjustment of the second solution 220, which may in turn have a higher
priority than the adjustment to the first soiution 214. One embodiment is that
the closer that the maladjustment in solution formulation is to entering the
chemical distribution system 229, the higher the priority that that adjustment
has.

The first chemical stream 204 may be obtained from a first component

tank 201. This first component tank 201 may have a first weighing means
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The first chem cal stream 204 may be obtained from a

first conponent tank 201. This first conponent tank
wWos/18H4have a first wei ghi ng neans WO 2006/ PQIAB06/000852

PCTRB2006/ 000852 14 202, Mhich may generate a first

20 i et it et P Bl R, T

mshmr’eaéﬂ the ldepealiZdd Mooty 8pPétahn230.f The'seceRd ehemical
onent tank 207. This second conmponent tank 207

stmyn Ra0enay be obtaine frgm a@eﬁ@m] somppnent ik 207. This

SRNGIRR P RGhF ER APE Y e R ort WBlhiR] 88 Wiicn may

geﬂm@tera Qé’cﬂdeWe:ghmgsmeandbatptﬂemaﬂzoan\lvha:insns emrﬁﬂo?ed by
223 conprijses. at |least two tanks each, which are

th%ﬁ@ﬂﬁ?@@@@ﬁ@?“n%s}ﬂ?m 29 or in series. These tanks
1
e ghiErfrsbahdlor St Blriey St 247, 230 Tirists et two
tamlm gau:mg:vmelaase opéeraied eitherdh pa‘tsllailmd/imseaes oBThed;e tanks
0 e W S DR I o
whigh kSaygendiaiea %sf@%[ﬁ%@ﬁe@ﬁs%ﬁ@lgﬁé} '23!*9 aﬁ'ﬁ?&ir Q%urth

used t'o mai ntal n a horfbgeneous bl end wthin
weighing. mmodtpat s@@al 22%,omhigh issmnaniforsid by the n@ntmdrzedd

3Tl aR A0S o Phesienks e iier & e atioly sy ypicn
mé)ﬁbé ds@dﬂlQJmtﬁhtéirﬁlﬁ Hdr?dg%erre@hgsal@ﬁd RithitethettBAkd. Bhbuld a

em cal stream 204 o he second chem cal stream
deyigdionrarigeda either the seeens saliono229 padisthe ikirkselytioma26

frofh 46F et tnod SR, iR inaCE il G Bt e fow
ratéayoef alther mmnchmﬁ:alb;trem 20%01 ihel sedioatirdhemiicalstream
syst e31 20 The drain_cycle dis %&Eed above regardi nlg
219)/'595 enlg retinisithge of Hiessplutions; e|psedetergineg formulation
m?ﬁﬁ@rk?s%thﬁﬁfaw tﬁg%ﬁ\ﬁtébg Tﬁ&gf%hl@hagi S%%Fz%H%PSP!east 3
or mul at he ve

I on raln cyc i scusse
daysgmcdnsdgnﬂum by 216 chesnidat distiétsitipmesystemt hat | ess

achi 0t dHain SYkle fisyssed Aok EaRBg drainia] Seurbe designed
10 Taﬂ@ leks 'ﬂ‘i’éﬁ 8 %)éébﬁﬂé Zﬁ’éf‘or@é/cm@\nﬁ@ﬁh@ gef Srelddtdnined

esi owrate of |ess than about [iters per

formuiat?@ The dsaisraysle digeussedai®viedegpeding deaig?dé may be

defBfRaRe Rt Rib A" FlfEndh alrEiRd e iR baldl aspieving

th@l enpedeteriaNed forirsaiioh. f low rate of less than

T?leotﬂgn arI sly%?gm 2@{3 r%gy be designed to have a design flow rate of
less than about 80 liters per minute. The blender system 213 may be
designed to have a design flow rate of less than 1,000,000 gallons per month.
The blender system 213 may be designed to have a design flow rate of less
than 1,500,000 gallons per month.

The predetermined formulation of either first solution 214 and/for
second solution 220 and/or third solution 226 may be maintained by the
blender system 213 to within an accuracy of greater than about 0.003 wt%.

The predetermined formulation of either first solution 214 and/or second
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30 The predeterm ned formul ation of either first
solution 214 and/or second solution 220 and/or third

woSBbdobRP 226 may be maintained by the bl endeprs¥sbh&i6oss:
213 to within an accuracy @f greater than about 0.003

wt % The predeterm ned formulation of either first

solifiont22thand/ar thegihird seligiondR2§omaydsy madntained by the blender

svSsTh, T8 10 S E apedah U el BEh AR RLOL RS Oyt e
213 The first dndiopBeemnlis@lation hndloe &iifl s6IDEon aprbe Phdtkiored
wt% The first and/ or second solution and/or third

forg) leastamenegnasatiaian coifasia sqlestediran dae follewing group:
concentragi on hi,&J:Q. sel ected fromthe foll ow ng
group: 5%2\) cgﬁbggﬁ\}\ﬁty; b) sound velocity; «c)
density; b)d) sosndsetocitye) refractive index; 10 f)
turbidity; g),d%lﬁt titration; and h) a manual
anal yti c® ve PE%tion. The first and/or second flow
contr ol @gansv?sQ;@S; 11 may control and/or 15 nonitor
both flow'rate and pressure. The first and/or second
fl ow conejol refaciivedodex;211 nmay nonitor tenperature.
The conbisned flow.rate, pressure and tenperature
rreasuren@nts Mg’éd'@y the first and/or second flow

control gyeanguidftratidnt gy be used to index for
tenperature during concentration calculations for

ei ther the fi agnanua) anaiisebverifigationi ons 214, 220. 20
The flow rate output signals fromthe first flow
control nmeans 205, the second flow control neans

211 Therfilst drel/br sedorrPilaw controlihBihs 2081241 Ay cofiol and/or
be used in conjunction with the first wei ghing neans
n

maop Bt iig spte Yl pressyrelelhe drsienpfor sacent fiow eontrol
meERRIATE ATy Mo LB RS, e Sinbied ndif FRY Bfssure
and temperattreoneasarsn@its, made by the s addidreecondfiowl control
e . B3 AR oo e Bn B i Bsaprigton
calbBRIEBNS FErslthet 1SS BFst a%glﬁ)ﬁt é{]égeﬁéi QbidtBn¥ 14, pobhe

initial concentration o contents of the second

conpbedlow rtad@euiialt signals from the first flow control means 205, the

second flow control means 211, and the first solution output signal 215, may
be used in conjunction with the first weighing means output signal 203 in
order to verify the initial concentration of the contents of the first component
tank 201. The flow rate output signals from the first flow control means 205,
the second flow control means 211, and the first solution output signal 215,
may be used in conjunction with the second weighing means output signal
209 in order to verify the initial concentration of the contents of the second
component tank 207.

The change in the first weighing means output signal 203 as a function
in time and the change in the second weighing means output signal 209 as a
function of time, may be used to verify the flow rate of the first solution 214.

The change in the first weighing means output signal 203 as a funcfion
in time, the change in the second weighing means output signal 209 as a
function of time, and the change in the third weighing means output signal 219
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The change in the first weighing neans output signal

203 as a function 30 in tinme and the change in the
woSB6Pg144E1 ghi ng neans out put signal 209 as a CT[[BZOOGIOOOSSZ

function of tine, may be uged to verify the FI ow r at

.of the first solution 214. The change in the first
as\/aafugmlﬁg ofibmesmaytheuusar rearifp i tow satewsfdhe mecond solution
22? the change in the second weighing neans out put

i’gnal 209 as a function of tinme, and the change in

t he Thai dithngl ighhe ﬁréﬂi’f?élg gtrﬁéén§bﬂt§bﬁt sighll Y63 as a function
. 2006/ 109144 PCT/ 02006/ 0 2 16 as a function of
in fimeg thm%wwetbetaeooed.wq;glmng Meas eulput signah209 as a

oA 5L Bhany oy OERB Rl B ey 20 s

a ﬂxnoﬁon bﬁﬁnehan@ ¢he Bhamge Bﬁmrfdulvtﬁl\nsd?grmg RGNS @\ulbntiklgnal

2% naI 9asa5funct|on of tine change in t
I@ﬁ.qfém%w R bped f%vgrﬁmth@ﬂgwagte mﬁbtrqi on
soRtiohi 759% | and the change in the fourth wei ghi ng neans

out put signal 225 as a function of time may be used
t o Vrégureys isreestiylined d@eamfdetpirﬁutgfyet@noﬁﬂrulusﬁmtﬂ%

emyifeBrLol 3 blbriin, biiPTLH0 BFORCRLAIDR §rdsntanierton.

accqig Hlén&ﬁgﬁgﬂe% 886 Homphseald fdt cpé?ﬂﬁ:aﬁ’ gﬁneg@%4 a

system 300 c rises a first chemcal stre
ses@mbﬁhemitahstraansﬁ%mmcler sydienridisd, asfirst tmk3dRtem 317, a

sefiq e nadbbn G SEOR A e aBe e 33l
chemhedlrstséhicrpichBSfedtn SOASHAdEe8 UBRUGNTS ﬁ%t ﬂBW%ntrol means
control nmeans 15 305, which generates a first

308 owhichl genssatesaufi mpogtrglrmeae@eutnm sigmal 306 nwhichds ed

gk 9 PR TR BB By 690, T8 sHid R
strean®1Bpdssesthedugren @eabms contreleneans somt Wﬂich'@?@ates a

out ut SI nal 312, which is nonjtored t he
se eapRhPuiput signa 31 2nwhish is Wftﬂrﬁ'dsE’Yéhfém cal

é!i’z%'i‘i‘ rﬁgﬁlt@ﬂqu ﬁgﬁgﬁ%ﬁc?ﬂg ﬁ?&%@é&@tfe@%ﬁ& Und'thie

en m xe der syste
settondschemloai shea®131 0 ard themadixed if the blesdeosystiono3i Hut

wiBee Aufret Solfon BT Ry | B ek sohu SR iR Eopis i
gefarbts® viich id Flonfteked by !hé’éérﬁ’d%hzétigﬁéﬁlt@r&@

centralized nonitori ng system 3 di rsgct el tgﬁer
Basqxéonuthgmaturewfcﬁﬁahsqimtlomautpuse@nahane‘arthefsentrehmond

moHtBﬁfg& gﬂ%@%g ?s"tla%t élﬂwer%e ?rsttﬂg\?v cfzon T rn‘?‘éaens ioé and/or

the second flow control means 311 to adjust the flow rate of the first chemical

stream 304 and/or the flow rate of the second chemical stream 310, in order
to achieve a predetermined formulation for first solution 314. Until the
centralized monitoring system 334 receives a first solution output signal 315
that indicates that the predetermined formulation for the first solution 314 is
within specification, the cutput stream from blender system 313 is directed to
drain 316.

Once the first solution 314 is within specification, it is no longer directed
toward drain 316, but is direcied instead to a first tank system 317. As
required, a second solution 320 is removed from the first tank system 317 and
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stream 304 and/or the flow rate of the second
chem cal stream 310, in order to achieve a

WORNRHOBNi ned formul ation for first sol uti onPETAB2006/000852

Until the centralized nonttoring system 334 receives

o0 Sl S M A P00 320

red ormul at1 on
remﬁveﬁlfmm Mﬁrssk tak sy dibmnBH) ecsddondtsiodutiort tetpotisigod! 321 is

SRR B FAEH BU5tEr Hicle) S50 i 6n € Atire of
se‘éﬁﬁ@'sﬁal&%h'cﬁﬂ ut élghé] 3, &wa&ﬁtrazz@a%sﬁtoﬂ@@ﬁemﬂwm

6, but is |rec ed |nstea to a first
dl@ﬁv eithher thedigsti flavd contrelgneans 865 anidtor thesecend ﬁommmltrol

mied s 10T gl steSbly PR b et R SBRat A Ahesgnne

flow &ite of §¥3sedtind dhainisarstishri 10! Whith3aM BeSdiré @ER S the first
fromthe first tank system 317, a second sol ution

fael&ﬁwmerf‘s-?"g%an ogdar toachinyg a predeterningd foremslation fasssecond
ool £20."Gnfi {aedanﬁ%ﬁ o gRitpfil SIS 340 fotive 8 888N

tlon S| gha

soltctmmm.rtpmg&glyaltm a0 indiddtes titittiee preddi@eninkt €ofmilation for
fl ow controql r the second flow control

5 and/
thesgpendgqlufign ﬁﬁu% w*ﬂqnbswe@é’@ai@neﬂ@r oyigut stream from the first

tafSS(ER] 361 IsTRPYCRd 322t tolfe fottinf Sjdefi3trl
t he Ommesﬂhe sgmhdssm{m Ay is withinrspecificatiar i iswv® langer

airBfee oigt Beaio 222 Dbl e birasl By sarosdoanb susior 323.
AlRrSReR) ﬂrs%%oﬁﬁth?oﬂﬂm@yf hsf 388dhe ??3} téﬁ\ﬁ%yét@ﬁl' 8Rd be

that the predeterm ned ation € secon
direstagt toviard second faritsysterp &3 H%tat&qm'edt adhmaimplultlon 326is

roblE Hoit B dotnc Bk AR ap¥ R Bibplodfpisiiffe T tank

syseav B29 s AlsUthisXRird %@Iutﬁ)nVEZGTisWeﬁRﬁ/@Ufflfdiﬂtth@ Becoid tahknO
| onger directed toward drain 322, but is directed

Syﬁ@m 383 a tiikscdution auipus pigneh32 3 moniomd ey the eentralized

mé@@b%%%% {45 ST KRB o G sl 0Bl igpe
S et s o e
copfre Tiee 3050 /@f}ﬁeéepgngw%cqmmg maansBLblaadiyst the
flovatitd 8f theTRYthrhiel St Rhd/BiHhe P HAB!GE 4% sBoond
third solution output si naI I'S nonitored by e

chemmal streard3 BN which walf be giueymdelm td84ecBad éahlosydtlim 323, in
ol ut | out

ature, of third al 327, e. .
orfi 19 Ehfeve 7 hisel g SySiuRlin ordiid soiifigh 828 i the
ceﬁtm:zfeurrﬁbnﬁérm@ S8 334 F&ﬁ%&&&uwi&ﬁoﬁ BBt SRS 327

| ow control neans 311 to adjust the
that indicates that the predetermined formulatlon for the third solution 326 is
within specification, the output stream from the second tank system 323 is
recycled 328 to second tank system 323.

Once the third solution 326 is within specification, it is no longer
recycled, but is directed instead third tank system 329. Alternately, second
solution 320 may bypass 336 the second tank system 323 and be directed
toward third tank system 329. As required, a fourth solution 330 is removed

from the third tank system 329 and directed toward the end user 333. As this
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flowrate of the first chem cal stream 304 and/or the
flowrate of the second chem cal stream 310, which
WO 2p06{10H44 di rected to the second tank system 3PGI/IBQ0GEN0352
order to achieve a predetéfnined formul ation for
' ; lﬁefhg'r%f‘fo‘i:?t?'l' ng
fo%@s%@%@ﬁg? g%ﬁg\g&g}?m tP ghggﬁj %ﬁﬁgﬁt put ’si gna
solgfizn outpatt signdil 83d és mdnifiored by pine dentsaliredanionitoring system

s34 pelibed ot e et S sai bR By Cidensat e ot

mo?ti’t&ﬁﬁg‘s%t%rﬂ 334 VAL UFEECkiH? the fifst FORCCArFt nse5i£385 andfor
323. 30°Once the third solution 326 is within

thesgrasng fow cemirolimeans 3d1 ite agiust theligwirate ofdhe first chemical

St SHFEndBE ok el a8 3t Skt sl A0 Shgfcn wn
be tliretton 82Re dhidd Bnkdéystane3R9, Irpvaiat tb hichibveansraiietémithed
As required, .a fourth solution 330 is renoved

329. f
formudatiander faurituselbiien 3908 dintibie eeriralized Jneaiterdigsysiem

_ : ' / _
334 Bttt p a6 gl it 383 b hgtates thatthe o
prefidetenmihed fdrmuda | gﬁc&mforﬁys fmrﬂﬁ%utian BEO r$ hl.ithhvilspééig&aﬁon,
out put .sign 115 nitore t.he centralized.
thes Pt ern S B bk Bnlsalore $591ie raraRckae% ¢ Bk
n ] ’ O - 0 g -
sySGht 2@ IoRE M I Sbiutich 3D IS WD Sifecifiefion, ftis po
longjenreaycledr 330, ediiss diseded inktead %o theeend usar3838.olternately,

iR T iy D 0055 taid Rk BVOR 28 ot girected

towldr8 epGRNed 3g3em cal stream 310, which will Dbe
directed to the third tank system 329, in order to

achiae dlendsy systes 313 comprisem# wixiog zooe i awonduit system.

; t . hhat ralj itorin stem
Th S chBRicil e abe B E RbERN SR IEL yRA S
corntindiouslyasixetan thisenikivgorariteand conedllddoin tadl itiie ihner as

,the fourth solution 330 is Wwthin specification, the
disgligsest akqvee thereby fomiag afirshiselutien Sy dvdth 8 predetermined
fon?ﬁféff& ed 332 to third tank system 329. Once the

ourth solution 330 is within specification, it is no
| on8kould dogre anibe38 @jtubtion wherk nwre dobn baé erljustmenb s

d 333. Al . ird Ut 330
reabf5d 48 41 bleadeh STAISMaALS siulinossaha ey Bxeraple dbs ead
us‘%o%ﬂsc’i’f@f/ Fe&dite 49GnalBat theSolHAR '%gﬁftioﬁyﬁ(?@ r{‘&%}ﬁrée

rrprl_ses a mxin Zone 1 n a condul t syst em
prefiptesmingbfanpwlation atdhe Saunatichet that i eecaives bignatsathat the

e R o PRSI GnBh, Ag S05oRA oluton
320isatot e Gtk pRakterriiied eoimbianon Badahé firstisohton 3RPisTict at

W th a predeterm ned
the predetermined formulation, then the adjustment to the fourth solution 330

may have a higher priority than the adjustment of the third solution 326 which
may in turn have a higher priority than the adjustment of the second solution
320, which may in turn have a higher priority than the adjustment to the first
solution 314. One embodiment is that the closer that the maladjustment in
solution formulation is to entering the end user 333, the higher the priority that

that adjustment has.
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20 formul ation. Should there arise a situation where
nore than one adjustnment is required fromthe
WORPEH§RI44sy st em 313 si nul t aneousl y,- for exanpPET{IR06/000852
end user 333 may receive ¥ signal that the fourth
solution 330 is not at the predeterm ned fornulation

at tHe frshehemical siie@mi 304 mayibecsbiaingbiromt nfitst compdnent
' LUt 26 | t th d 1 hed
tanf o0 TP fis? Bocboub G0k ek nBYS.s St Hetbties eapens
302, ededtemal uher OB iRt WG mdtsl dutbht SBhHF 363, viith is
is not at the predetermned formnulatlion, “then the
mepjjaied kyrihe centralizedmonitoding eystem 334, Tieysecand chemical

83308 345 e P i

sepon® compohbattanke30tinagthavata Qécdd%ﬁwéngnﬁ@nﬁtéﬁa"ﬁ which
n

30 320, ,which y i,n turn have a higher priority tha
MPLGENRALR B FeReNd Waighing imeans aWput signakag, wish is

SHPEY kani e mal adj ust nment
mi n soﬁ?ﬁ%ﬁé?ﬁgiﬁ%ﬁo{a@?gﬁ 'ﬁ}?%%étgmzéér'ﬂnng t he Jend user

333 Thelfestangdier secundbandyor third faak systemh 34 8381379

has. WD, 2006/ 109144 PCT/| B2006/ 000852 19 The fi
o BitpS ot [GEF I G4, TGbRER FRRIAtec Al sralil or in
. i f . .
coResmEgs ey e HV gl aTRERE 3o A Fhour
wegmm means 324, Mhimghgm‘ g?)emamwa thn‘lm wegghim@ nedard0Sutput
. ) oy, t ntr nLtorin
sigffL $19 plg/eT el Steiiling s en pubut Slanansgb onhih e
mopktbridiisy tHe 6entPalBREINENIERTRPSRIEM ZIK PRdse -ﬁﬂk%grﬂla% have

second, conponent tank 307 rmay have a second wel
a regiepdatinnesysigme whichaay diecusacbtaameindaind heimgigiengous blend
: Uk, Si i i ni tored by .t he
Wit (A SnBliReEevigtiay EPks i inerthg <etbB safefosy 320
and/er thedthirddiotutiorhB26! aha/of thy foutth Sdldtio 230 R tHe
at | east two tanks each, which are operated

. .- - » - L} h
pregtaTRIInGd, fsEticas, e fime that it wdll takedeeiustibo fiay rates of
. it dewai ahing - f Pt man
i O e AR 0 i b 10
ordge tqretuen amaobtheusgutionssioghelprédéteamitienr fomisitionmay be

oo Gl B R i BEs " fese e ray v ot for atigas 4 dxeof

consihtiResyltheteddgigcul ation system which nmay be used
to mai ntain a honogeneous blend wthin the tanks.

Shothejdegin eveladissussed sbove regatding drain $46andy be designed
' 0 0 he third solytion 326 and/ or
o 13 M P BB b o Rl oS

formulation. The drain cycle discussed above regarding drain 316 may be
designed so that less than 1 gallon is directed to the drain before achieving

the target predetermined formulation.

The blender system 313 may be designed to have a design flow rate of
less than about 80 liters per minute. The blender system 313 may be
designed to have a design flow rate of less than 1,000,000 gallons per month.
The blender system 313 may be designed to have a design flow rate of less
than 1,500,000 gallons per month.

The predetermined formulation of either first solution 314 and/or
second solution 320 and/or third solution 326 and/or the fourth solution 330
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predeterm ned formul ations, the tinme that it wll
take to adjust the flowrates of either the first

weEhei@ds stream 304 or the second chem cal  stpcaaRhedfdooss2
in 20 order to return any @f the solutions to the

predeterm ned formnul ati on may be |ess than about 15

mag/‘fﬁéjh’%%t -ﬁ'é se byénﬁ@rysg%%rﬁ'ﬂ%% fhlﬁbnla?c%ﬁf'aﬁ seys

const ant user e drain cycC
gragitscihasaboab 0\093 wighr dihegpredetanmbies] foaynubadiodasfiajihed first

solpfion 315, 2 copPAp BT e anaier e Bl 86 angior

théifoﬁﬁﬂ%wﬁlaﬁbswm maitﬁaﬁkd'b(}rl%ﬁoi&‘?de@stéiﬁ%mnw

so that less than™1 gallon is rected to the drain
withisr an ecelnry of greatenthanaigat Oy ewtber ni ned

to RtbEy il a0t dhd FieiCaRfRr it
soI'utlbﬁ hayP8é nidritered fokh idhstomer coneahBaNGH dritdhin dtfedtBd from
desi gned to have a design flow rate of |ess than

therfoowingo@oyal | ons per month.  The bl ender system 313
may be d |gn l?ﬁb,ia[\g.eadeS|ganowrate of less
than 1,5 a(f per nmonth. The predeterm ned
f ornul at bpn oéomcﬂ kelocity;r st sol ution 314 and/ or
second soj utigon 320 and/or third solution 326 and/ or
the fourfh so ﬁ'f'%h 330 WO 2006/ 109144
PCT/lBZOQg/ oogig O may be mai ntained by the
bl ender stem o wi thin an accuracy of greater
t han aboe} O. ﬁﬁfﬁmw%tnd'd)e predet erm ned formul ation
of eit heé fi r@t oI ution 314 and/ or second sol ution
320 and/ Gr ’E’ d solution 326 and/or the fourth

sol ution ﬁBO BB teatiol: Bhal ned by the bl ender system
313, to g W thin an accuracg of greater than about

0. 01 wt %) Theamharual anahdicakeerdicatienl uti on and/ or
third solution and/or fourth solution nmay be
nonitored for at | east one concentration criteria

sel ¥hé ficstianafor devpndidvPvbimeolanestis 383, IPNAlaytdontia¥ and/or
10 bé sound velocity; c¢) density d) viscosity;
\

moniipr Beldy f{aw rateand prepsuig: bl g figst andlor second flow control)
means 305, 311 may monitor temperature. The combined flow rate, pressure

and temperature measurements made by the first and/or second flow control
means 305, 311 may be used to index for temperature during concentration
calculations for either the first and/or second solutions 314, 320.

The flow rate output signals from the first flow control means 305, the
second flow control means 311, and the first solution output signal 315, may
be used in conjunction with the first weighing means output signal 303 in
order to verify the initial concentration of the contents of the first component
tank 301. The flow rate output signais from the first flow contirol means 305,
the second flow control means 311, and the first solution output signal 315,
may be used in conjunction with the second weighing means output signal
309 in order to verify the initial concentration of the contents of the second
component tank 307.
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15 g) auto titration; and h) a manual anal yti cal
verification. The first and/or second fl ow control

wo'bRNeea9>, 311 may control and/or nonitor begbrgliedeossz
rate and pressure. The fingt and/or second flow

control 20 nmeans 305, 311 may nonitor tenperature.

o Sip eeAgS hiirsf Wejatd RS oyt SRR 445 function
in A8 Ehd the TRAaRGe W&e Sddordayeighinisedahe olumi.&)srérwl 309 asa
tenperature during concentration calculations

funstioh f tites may ke UsAd fo veslydba diovorale PHE fyﬁhsoiyﬂgrrl 314.

Th t
 conTheNahdk in Bt Al pRIdH idehR Db Sibiidiadd & function
in tg'ﬂlé the:‘jtrhahge |ﬁittnesee@1ldJWelghmgmmmf ssolgmﬂ sn@i&ﬂ 30@@3 a

e us in caon tion e fiyst wei
urgliph & Ugiey 3H 1 SREROS &1 e thirg Weighing ees RULsIGNal 319
as SHIRGHY] & G 8 rilpy bEUsatb SRkt *%.f‘g"ﬁ?i [t (o} ine SEOSRFSYuion
320) ow control neans 305, the second fl ow control

3o i Shana Bl isbipiuid bRt AP HHbncton
in mﬁegﬂh@tﬂmaﬁg@nﬁ tﬁé’%@é&n@hﬁ@;ﬂmg% AN bLd Gieé?gﬁél :m ad %

the 1 niti concentyatlon he contents of
fur@bomdtm@o thpokange inthe3bird walyhiog sraaws autput su.ﬁinai 319 as

a o gt B el 6 P8 WBidhy, e outpy signa
325 bB® ﬁlﬁ@tléﬂ? of GmeNaayibe sk Basriigthellghirae afths third

out put signal 309 as a function of tine, may be used
soluiondeBsy the flow rate of the first solution 314.

e g Bl 0 R BRI U ¥
ble?dentsyzlsmm ?13 .ng meangn?t# mandlﬂggﬂyatertﬁﬁ%ﬂ%re combined,
nctil on o an e Ln e
USRHINGE Bleader S n 00, el eseriarmance it the ghepycal
blehbl rf“]utI onﬁh%@%ﬁ eEVvﬂBﬁlef U RAE ﬁ&nt?'?ﬁ/er the

sec ange the iIrs
systemg\mﬂm gwmnax@:ghes,imolmng nsrge0 3f m ar more blepdinglgydtems

a0 oo, T8 4 el RGBSR SR e R AR o
mayfbé SRR RENTBR) I e Snt Bf Sialitadbudsderfahds) 6k itHE
of time, and the change in the fourth wei ghi ng means

bleﬂd@bﬁﬂ'ﬁ@mgnal 325 as a function of time nay be used

O ¥RUR ¥ i5 A%l RY &iBhfart iebREink Un' flustPRivé dBodifent of a

muitiple blending system 460 according to the present invention. The
blending system 400 comprises a first chemical stream 404, a second
chemical stream 410, a first blender system 413, blending system A, blending
system B, and blending system C.

Biending systems A, B, and C are as described in reference o Figure
1, system 100. Blending system A comprises, at least, a first chemical stream
404, a second chemical stream 410, a blender system 413, a first solution
A14, drain A16, a first tank system A17, a second solution A20, and a
chemical distribution system A23. Blending system B comprises, at least, a
first chemical stream 404, a second chemical stream 410, a blender system
413, a first solution B14, drain B16, a first tank system B17, a second solution
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15 Two or nore bl ending systens 300 may be conbi ned,

using a single blender system 313. If two or nore
WO Hd systens 300 are conbined, using a ECHEBW06/000852

bl ender system 300, then tRe performance of the

chem cal bl endi ng system 300 with the highest vol une

B20szngkalchenical slistri uamsyatam B23y.s Blending Bysteen Gesamprises,

at 9p 85 3hah el Sen 40l %ol BRaTicH SRERRESTY &) Bihaer

systéin. 4 13) arfirkheoltid® CI1T4I dﬁim 016, Bdirsttank eysicph 0AT, a second

manual [y, in the event of simultaneous demands on t he

solgizcemgaﬂ and echerpicgLiistriputien gysfep ££28d di agram
|
o WGP BRc) AptedatlDORRERL, Slafochibi B rica

su-t';-mtﬁhtstaﬁatloﬁ h%ﬂﬁpibhi&r%ggn&ﬁbefabﬂmﬁhﬁm fquilitpedn auch an
. LI e s{r a. sec chem ca r.e
instgilgtion 114 st chpBIRRL TSI oAy Ded QBYRIRBPRG S Ldtade:
onRoBRRR ot Bicty sPREmPARHEY elrp %‘@?5&?@!@?@%@5’
solfigrar a partisylar enn(te}ﬁratialne)fm partisyler blentedosmuticare stirst

tanfipd7 R rediesent #paTHCan ok O Fluadiiena iR Beiy.
Wizl tHb (Eﬁs s &éé’éribeﬁ]@oov% owtﬁ séfer@mb Byshem P, a

secon ol uti on A20, and chem cal distfibution

undnriakem wilgrespieshtn h@néy\gtwstegneﬂertbﬁ: fiesddanta mayeeaitaing

sutjit ooy 3R TET ot b R SRUEr=E BB B ity “AEbuon

- at fhe] heblénder S‘Xet@h MINKap vetmrrysd withads kst watat! freon

WO 2006/ 109144 PCL/ 11132006/ 000852 22 B20,. and a
calibraigricnd igiayeilablgtto Slend heesal laiggl Ofsp@mr\ﬁr@’ﬂ@weqw@ by
e m cal stream 404, a
entlﬁe@(ﬁ%@ﬁﬁg&s@h b @%?n&ﬂgéy bl"énder system 413, a

fi rAs destribddab®ietwith reverefté to Fidure gt blerding gpétem A has
Cl7, a second  .solution

USRS Yyt i trmulalion ot e el o8N aK GesTepitRred

an&@&nﬁfﬁéd egh&sia rHorrre%ﬁoﬁé‘ SX&R! @sé%psga% cofeBtidiPmay
I nst tion at a typlca sem con UCt abricati on

be findéttaken as descrittechabovenwith réerense tohkighire §t Tdieeni cal

oG GBI o M g gt Bt
stre2hé 's%lﬁefne@u@ﬂﬁ elfj twé oF Hidre blerfiin@ spstebisCY06 are combined,

concentration of a particul ar bl ended sol ution. First

using atSimde,biGhdﬁ}SMBm d400nes gefjned it sysiemo09.dhen ghe a
oot R B R g Sy SO0 636 SBtumo
usage has priority over the system with the next highest volume usage. If two
or more blending systems 100 are combined, using a single blender system
100, then the prioritization may be confrolled manually, in the event of
simultaneous demands on the blender system.

It should be noted that the principles of blending system 400 may be
applied fo any system wherein two or more blending systems 100 are
combined using a single blender system 113.

Figure 5 is a stylized diagram depicting another illustrative embodiment
of a multipie blending system 500 according to the present invention. The
blending system 500 comprises a first chemical stream 504, a second
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undertaken with respect to bl ending systemA, the

first tank may contain sufficient fluid to supply
WOheS/ 108 at the fab for several hours or nor @CTAB2006/000852

'such at tinme, the bl ender?system 413 may be purged

with de-ionized water, re 15 calibrated and is

chawdcal sleam 510,|3ﬁ£‘5ttﬂlm1cmvlsly§leﬁm5@3 Slenamiy syakdmM, blending
i ther bl endi ng system B or "bl'endi ng

%’Pgw@@d%cg%%ﬂ@t@%%bove with reverence to Figure
1, @l&ﬁtﬂhg%ywsem A Qﬁa ArES BHsc d“hsre?e%rewgla?ggwre

theforrm I on of thes utlonrm
2, sysiem 200, Biindingl systeneAtdoonyrisesc atrleaet:) @emsatuem&ws Biream

5035, 56cahd Ane il Seam 516 & hRoaer Stsiem skhea frst selytion
A'np l@llrélﬁfAﬂﬂ st %ﬁk’@,bét mﬁora f’éb%n@%Hﬁts Eféﬁ?ﬁ@ﬁs a second

din streans Si ITU aneous tWO or nor
SOblti@ﬁ sihdaelutinnA2beand ammmj;;al dlSh1bgt|an sys@lneAZQ

e 8 T e S ] o B 20, eond

chmdal streahi §1& Y b}eﬂbéﬂﬁ¥éi§nﬂm% h%ﬁs@fhh@ﬁ'ﬂ'm Qif§i’n B16, a

systemvmth t he nex hest vol une usage.

fi fﬁi Fa%ﬁés’f%'me%? @S@g@ncbmkmstqn@% wsenand wum BZO a

) 35 2o B A Ao

C mmpltﬁ@jml&stt@ﬁmﬂ%hem:é& etehanse4, H¥6EHA clhémﬁﬁﬂ)bﬁréam
ed that t princi pl es of bl endi n system 40
5105 Bfindossyalspt P13 2 5raisplipoieHudranAS: dgratianb system
| 4
C17} BngeDAd S Riotfeps: & scblite soEfiol ot afinfit Ridijan 26
and@mfmmmgi @latnbhhomsylst%mwwe enbgdl rre?t t(r)]f a t
500 cordin 0 e presen
i nvM@fpg?] Blei gy&%‘% ﬁ@ﬁ JP-Y 2‘%?"95@"% %ﬁﬁﬂ xample; artypical
suts-heingdliafbh ol tgﬁi‘&al %ﬁ%ﬁﬂ%ﬁé@f%ﬂ%’héﬁ%&&ﬂw In such an
PCT/ 1 32006/ 0008 23 chem cal stream fi

installatier the fiest ehemica! stieantimay ey a denelapeh) @Bdrfagtant de-

onB X5 offr iSRG DR 5y SrmPuRhEh Peridkiarondoc
solation, em2Particiize ednam@s@dnsm d\péﬁ@[drf'zﬁéndeﬂi sblﬁﬁéﬁ Fist

chem cal stream 5 4, a second chem cal
tan{ét‘*ﬁaﬁﬁ' saepndtapk At m@y@péeﬁ%lia thhficatm tasikuen aday tank

at Sth a BRI ‘9@1 fhe ﬂ)rroﬁbsé 39‘8 Xﬁﬁ%&gh% withtr Org%ce to

tank system
Figare s und@ﬂﬁ(emwdh aesﬂsmﬂto blerrdilmj sydtein Antheyireetank4Hay

co %@Pﬁ%@@ﬁ @fﬁ.@iﬁ ggﬁglgg{lém,@ the %’a%af%g" seeelfe:l rh%)turs or more.
At such at time, the blender system 513 may be purged with de-ionized water,
re-calibrated and is available to blend the solution or concentration required
by eifher blending system B or blending system C.

As described above with reverence to Figure 2, blending system A has
numerous points at which the formulation of the solution may be monitored
and confirmed. Should corrections become necessary, such corrections may
be undertaken as described above with reference to Figure 2. The
centralized monitoring system may monitor and adjust numerous blending
streams simuitaneously. if two or more blending systems 200 are combined,
using a single blender system 200, as defined in system 500, then the
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chem cal stream 510, a bl ender system 513, a fi rst

sol ution Bl4, drain B16, a 10 first tank system
WOLNGUMUBHE t ank system B23, a second sol ution B§@“Bza906’000852

third solution B26, and a ¥henical distribution

system B29. Bl ending system C conprises, at |east, a
pefformanueh eﬁthead:hamcahhﬂeﬁdmg systoee 200 Vﬂﬂ"eﬁnedraghesir\&ﬂmne

end t f Cl4
us3ga has erisTBLO o1 B Sy aaR Bttt next HioReStydlime isage. If two

or ﬁs&b%ﬁaﬁ% sPsRATLIG0 8R) HomBhed2 Qsmg d Qh{ﬂé aehaé# $fstem

a chem cal distribution Sys

20@ytheinghe priositization saythecatmlieduyanualiyeincine, e\mt@ﬁ

s B Rl 0,2 2,0

| nstadtoutd be nbt@d fHat e pﬁﬂﬂpl@@ofﬂérﬁmg 5pstehe500 may be

devel oper, a surfactant, de- ionized water, etc.

appliethin Ay Sysieanwierally twe oF axsablending sysiams 200 arried

ncentration of a
CO%@’ rfédcﬁ%lhg%b?lﬂglgq?ﬁ@%‘% sg}élt)él;{ﬁ @lgrst tank Al7 or
sec Fighre ®is aﬁét@hzmj/diegmmmmoﬁagqmbnbﬂx@aillu.rstratlaek or
a day tank at cess as

enthoseBEd A BBl Ilendiey SvERELOAYacmr oo Prosent
mv%ﬂﬂﬁﬁt %‘ﬁ%rbléhcﬁlﬁggsg/%{é?ﬁﬁogu Frlpﬁﬁ%@ﬂﬁyél’id&ﬁ]cﬁl sfr@?m 604, a

rst tank nma I'cl ent
setcdred cloarical streamf éd), faolirstbieadat sysiem61, bdrmcbng B‘jstem A,

such at ,ti , bl ender system 513 may be purged
blegoing ﬁ!@f?ﬁz@ﬂ@ﬂﬂ %a{‘l‘gl brated and is
aVaB'Ié}% EostBhRNA, Bhﬁnd"@' el é%f‘dé’écn%@ﬂ(iﬁ?éfé?éhﬁ‘to Figure
ul red b el ther blending system B or bl endi ng

3, s eendd). Blending sydien Alcompriseshatrlessly arﬁw ¢herficglsiseam

6042 Spf Pllomi) Sifeam BT, MR S8R 43, A iibidilen

Alandr=in M40, BEd st @mtdy@teﬁ@ G bl eond S IBySI8ACAZ23! ¥ third
such corrections may be undert aken as described above

tan 4616 RosoaenCHaluban A207m N salifion AZEy a fourl
Sofch 204 A% 34 SRR PR BILOIREY BnYP B MITBELU feast, a

reans SiI nul taneous
firgh Ic:hemmaj sa‘gatreﬁM,Zﬁ)@emr&i chm‘mcabstream :ﬁ'mg adlende system

613172 iR soBON B Yk Ar=is0 16 2 608 OHOBBIemH e beseihiank
syé\"}‘%ll'nfJ ﬁg?, CQ ?ﬁﬂd:ﬁih nk¥\3th E P ﬁ@d@n@%ldﬁdn@ﬁbs\? i}hﬂfﬁ&hhon

usage has - priority over the system
B26ea tfotnithy sekufion @ 30rand sagnd dgertBEs. Biendmgesgtﬂtennm ng

coRpR et It s S TRES stk Bof, £ 0%h5H BASHUSH stream
616,00 blePldep dySBA16H B Ya fitst sbiifiof\(TY, RAINT 6, BHIFR BN System

demands on t he bl ender system
C17, a second tank system C23, a third tank system €29, a second solution
C20, a third solution €26, a fourth solution C30 and an end user C33.

Muttiple blending system 600 may represent, as an example, a typical

sub-fab instaliation at a typical semiconductor fabrication facility. In such an
installation the first chemical stream may be a developer, a surfactant, de-
ionized water, etc. Blending system A may represent a particular blended
solution, or a particular concentration of a particular blended solution. First
tank A17, second tank A23, or third tank A29 may represent a qualification

tank or a day tank at such a facility. When the process as described above
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It should be noted that the principles of blending
system 500 may be applied to any system wherein two

wo02bosn8sR4 bl endi ng systens 200 are conbi ned UBCTEIBMOG/H00852
singl e blender system 213.2sFigure 6 is a stylized

di agram depi cting yet another illustrative 10

weSBREEAERTo SR, 1 I St g g ptom A

the Sirstttank 688y esntain sfcient fiuid to shpply diad ol bt mlmfora
second chem cal stream 610, a L %t bI% nde 1@%&;%

sevelad hosire REMAes YN seigh &t tmg, gy k‘@ S y

purglaggﬁiscrl ot St rﬂ*@@ﬁiﬂiﬁteﬂ%ﬂcﬁ&%vﬁﬂaﬁe Bled e

in reférence to Figure 15 3, system
sol@fith oBtewdinigtionsequired by efihesklendiagy systero B ar blenging
chem cal stream 604, a second chem cal stream 610, a
SYSfBiider system 613, a first solution Al4, drain Al6,
a fAg ﬁésér?c{(éﬂ éHﬁ@WtMéveréné@@@Ffbm@Bk bwﬁirﬁgmﬁﬂém A has
s

third ystem A29, a second sol ution A20
nurhéiqus mmnimawmm e formpilation ofdbe goludienAnay BRanaRitrRd

A33
and P OO e PhD B i TRick Sy, Shotl FiTboticherfiay
be ﬁﬂ@ertékéﬂ a8 descidsd abdvdwWih referenc toskiute 3n TBM
drain B16, a first tank system Bl17, a, second

censiplizedhnBIStoragSHsteM MaRk MAPEPE ARG AT{USh NYMSsAYS g[éndmg

st bRt s £ of Mckp IRl BBl e compied,
usieg B 'd@eShIaWderl syatsm 3801 bs sefinbdin systest 60 thédthe a
secon

performaniee ol dhe chereal pensiag Aveiea 30 Fdhe ey Bliine

m

us %9“3 ﬁ‘g@g%& sol utfﬁéﬁﬁ@%ﬂ%ﬂnt hlm%ﬁ%gf\%mﬁx%g@ g two

or more blensivgusystemS3D Ocare ca:mlmneldmmg m19lmhlen¢ﬁresystem

| endi 600 _. |
300 RS oo ey B PSS a2y 4R 4Rk or
s:nﬁﬁﬁhé@ﬁ@ﬁéhﬁndfsﬂﬁﬂh%léﬁﬂbﬁé}@émty In such an 30

Installation the first chem cal stream ma)(
devié sbpeid beanetedrthat het pringiples af bleaading e/ et@tﬁ,ﬂﬂ may be

aprigfPiey ST B R bRy §upRiaod e
corﬁ@nhbumﬁu?ga@ ¢ efbriier wybtem 3f8r st tank Al7, second
tank A23, third tank A29 nm resent, a

qualiusirata embogimenisof sheiinyendon ak dsalped sbeye.; Yile
) B8 S5 R AR YRR s
spadifiteembbdimentsiihersbent hermi tieachlbegi imydstaiin 1 shoultkbbe
unddsiitiogt At TBY (£oN a1 L SUEEEChERSn bt ShSuhefiRtmehilSs
not intended to limit the invention to the particular forms disclosed, but on the
contrary, the intention is to cover all modifications, equivalents, and
alternatives falling within the spirit and scope of the invention as defined by
the appended claims.

It will, of course, be appreciated that in the development of any such
actual embodiment, numerous implementation-specific decisions must be |
made to achieve the developer’s specific goals, such as compliance with
system-related and business-related constraints, which wilt vary from one
implementation to another. Moreover, it will be appreciated that such a



several hours or npbre. At such at tine, the bl ender
system 613 nay be purged with de-ionized water,

wohkesaedispr ated and is available to bl end the BC1/1B2006/000852

solution or concentration zwequired by either blending
system B or blending system C. As described above
415 5mk ' ndPligRIESHBURYR CHUAWEHE
de%&dé@réﬁﬁ@%@?ﬁgﬁﬁ?@&ﬁ#@ﬁeﬁe f or mul at i_onéof the
newsrthelessmberayobtineunidedaldiag famitose of ordisary siiibin e art

gorrection 0 ecessary, such corrections may 10
hawegGNaEPP%@Eﬁ%§§¢§%§8?¥Bed above with reference to
Fi 0fh&sadand MhercrRBiuras, ot Bindaidvantayss sfithagyesent

noni tor and adj ust nunerous blending streams
invention wilhbecring betier understoabvih etsrenseytosiherfalipwiago
_are .coni i nQ:.a. single blender system 300, as
de%mtlﬂg@ngg@g[&éa @%'H?St hen the performance of the
chewhg #vepitionds not binitee to §ROpmféted benbudihents desdanibred
15 usage hasﬁggiorit over th? S stﬁn1mﬁth t he next
aboyeyhud rathgr daaned hydhe claimgse Eﬁ'e‘htiﬁ’ &%) endi ng
systens 300 are conbi ned, using a single blender
system 300, then the prioritization my be
controll ed manually, in the event of sinultaneous
demands on the bl ender system It should be noted
that the principles of blending system 600 nay be 20
applied to any system wherein two or nore bl endi ng
systens 300 are conbined using a single blender
system 313. Illustrative enbodi nents of the invention
are described above. Wiile the invention is
susceptible to various nodifications and alternative
forms, specific enbodinments thereof are herein
described in detail. It should be 25 understood,
however, that the description herein of specific
-enbodi ments is not intended to limt the invention
to the particular forms disclosed, but on the
contrary, the intention is to cover al
nodi fications, equivalents, and alternatives failing
within the spirit and scope of the invention as
defined by the appended clains. 30 It wll, of
course, be appreciated that in the devel opnent of any
such actual enbodi ment, nunerous
i mpl ement ati on-specific decisions nust be made to
achi eve the devel oper's specific goals, such as
conpliance with systemrel ated and busi ness-rel ated
constraints, which will vary fromone inplenentation
to another. Mreover, it will be appreciated that
such a WO 2006/ 109144 PCT/ |1 B2006/ 000852
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26 devel opnent - effort m ght be conpl ex and

ti me-consum ng, but would nevertheless be a routine
undertaki ng for those of ordinary skill in the art
havi ng the benefit of this ghsclosure These and

ot her features, aspects, and’'advantages of the
present 5 invention will becone better understood
with reference to the folk% Hﬁg descri pti on and
appended cl ai ms. The inve AR s not linited to the
preferred enbodi nents descri bed above, but rather
deflned by the clainms set forth below 27 dains 1.
A metlhod & methedof eperatiog énshamicel bieading wran@ompnsmg

St oz wi dnBlatTeer ndh chefiidal Subphivi S8y chemical

system sgireéabt #na blerﬁiﬂsése@tem raa'sai blergien sgménﬂgompnang a’

-in a conduit systemand in a real time controlle

manner f of XN 20NG N capAult sysiemprg i & realdime Satrolled
chem ool iARREToRRho! 4 frsf SORABACUABHGRS hie B ffcy
S ce

conti nuou I ntrod nto t émxn zone

noni tori ng;tréaen and the setard onemidat streant dre comiintousing
results in a | ution output signal which is

sent to a"&fé?ﬁiﬁ'%ﬁqs'f‘gﬂt?‘ CHORDEPRG system c)

adj ughing erﬁ%.?&&vqﬁﬁ bt ddidtidn r\ﬁﬁer@n@me%bnﬁéﬁﬁgafasang in a

a fl ovvr at second chem cal streamto

mai nt ai n eﬁrstrs;datm ouipetisigbaf whiall iatsephtoa cehtralfzedst
sol uti on; |ntrod ing the first solution into a
first tanI{n @ein said first tank systemis

connggt ed ddj’u@cuﬁ‘@ﬁbﬁ?ﬁte@ffﬁﬁé *ﬁFﬁ!tdh@ﬁ'ucéi)é%ﬁe%Fﬁ aAd @ flowrate of
wherein the first tank systemfurther conprises at 7

I east a fitheisecand chamical streamita maintaing @redetermined
del i vering_a ond. sol it | i ng a ‘predeterm-ned
formul at i gﬂr al%g' %ﬁ@-@ﬁx{sﬁg@ﬁ *systemto the

chenigyal  dhgbbddng mﬁ@ygbmnfuhtd@ﬂrgt@ammgystéﬂnewherexn ’
second solution, wherein the nonitoring results in

“second sols@id ’érstéamibaust@mgﬁ sonpgried o @@mwfabd!ﬁt@uﬂon

centrali zede; IRNLAP WhBfkit 7L Gt t8R€ system further comprises at

-least a first tank and a second tank; ,
- @) . delivering a second solution having a predetermined: formuiatton
| from the first tank system to the chemical distribution system;
f) - monitoring the second soluﬁbn wherein the monitoring results in
' . a second solution output signal whtch is sent to the centralized
monttonng system; and _ o
g) circulating solution out of the first tank system and back to the
first tank systém while adjusting the flowrate of the first chémical
' stream and the flowrate of the second chemical stream in order
" to maintain the predetermined formulation of the second
~ solufion. _ |
2.  The method of claim 1, wherein the first tank system further
comprises a recirculation system c_onﬂgufed to perform the circulating.
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25 g) circulating solution out of the first tank -
system and back to the first tank systemwhile
adjusting the flowate of the first chem cal stream
and the flowate of the secopg chemi cal streamin

order to maintain the predeterm ned fornul ati on of

the second solution. 30 2. The nethod of claim1,

V\/ner eBn t h&héimethotiatleidibst anhéreirt ey re@@f&h‘hﬁéffcﬂmuiatlon
Eil rcul ati on system confi gured to performt e

e Irgt angfor secory sqiBomqis m@intained|taiwithin antascuracy of

é%tgﬁgﬁtﬁfdﬁﬂ%fﬁ{wl ation of the first and/or
econd solution 1< maifitained to within an accur acy
of greater than about 0.003 wt % 5 4. The net hod of

claim1, rein the predetermnedforrrulatlon
the ffrst \A&ﬁ@/"@ﬁ' thed & o] wvhersin thepiedetarmined formuiatlon

;
ﬁgﬁ% Jgﬁ’bg?ﬁ’cilog%%@c?{fﬂ' %\ﬂer o nsaﬁ%ﬁt?ﬁregt]to‘gﬁ d%?&u?%%/ gferﬁ{eater than
gbouit?.6mwt®e. i s nonitored for at |east one

concentration criteria selected fromthe group

consisting of: a) conductivity; b) sound velocity;

c) depsi tyThé% [ t

£) turbidit éihgﬁtog%ﬁﬁ ’ltnrgtvuv%(ﬁb"{ﬂgr fﬁ%{ éﬂ&o* | S&pohd solution

!érfﬁﬂmtfpl”@dlfom’fr iepstone oancergtaton c‘:fl’lenarseleotladcﬂroml taergroup
éA%}ﬁ_rgﬁ&n step d) is: d) introducing the first

<o [

into a first tank system wherein said
firstaf ankesydilcgility;s connected to a second tank

.system  whereint e first tank system furt her

conprPkes s@undbwlpcly:first 25 tank and a second tank,
and v\@erel ltg]& second tank system further conprises
at | edast ¥ d tank and a fourth tank; step e) is:

d) viscosity;

e) - refractive index;
fy  turbidity,

g) auto titration; and

h)  amanual analytical verification.

6. The method of claim 1, wherein step d) is:

d) introducing thé first solution into a first tank system, wherein
said first tank system is connected to a second tank system, 7
wherein the first tank system further comprises at ieast a first
tank and a second tank, and wherein the second tank system
further comprises at least a third tank and a fourth tank;

step e) is: ‘ '

e) delivering a second solution having a predetermined formulation
from the first tank system to the second tank sysfem;-

and comprising also; |

n) delivering a third solution having a predetermined formulation

from the second tank system to a chemical delivery system;
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e) *delivering a second sol ution having a
predeterm ned fornmulation fromthe first tank system
to the second tank systemy 30 and conprising al so: h)
delivering a third sol ution Egving a predeterm ned
formulation fromthe second“tank systemto a

chem cal delivery system 29 i) nnnitoring the third

28: ﬂ: i)gﬂ Ovvner ell'lﬁgé"p,h ’fhrlr(%‘% riqe}fé%*q tfgletrﬂgn%ortmhgi Fe%ults in a

~central i zeghirdr8yificH bn@usg@hanwnmmgsbnﬁtdml c%ritr%!ﬂzed

sol ution out of the second tank system and back to
t he secondﬂmﬂﬂfl§9§V%Wﬂde adjusting the flowate

Secont cherle ity baloR ohE B HRNSScMRaphE vlbf aha btk to
predet er m ﬂféﬁfsédvrmxbﬁklsyﬁte@ﬁ while atdsugtﬂgltﬁ@mbwr@t@ of e first

7. The nethod of claim®6, wherein the rst and :

second t ankhersigal sieamrandineciowiate ekthe s%*@andcqmemtp@rstream

system con i

rothod of H GEFfh MRSl elhreBterfiert tofirion st S hira

formul ati osolufibn.of the fi rst soI uti on and/ or second

solution and/or third solution is nmaintained -to

wi thin an accuracy of greater than about 0.003 wm %

9. The met E.WWﬁ i.ﬂ.%dt

for rru?atl TRe n?étth%g%ff:arag? sol uﬁei)hn{h%ﬁr o%%s%e’g%n ank

system furthandd)mpriseﬁs adesiptulaiion sysiemacortfiguneadiio @érform the

an Lﬂccuracy of greater than about 0.01 wt % 10. The
gof claim6, wherein the first solution and/or

second sol ution and/or third solution is nonitored

for at |east one concentration criteria selected

from Bhe gifbepetbadicfcaig @fWh@aimMﬁdammaMomb)aﬁon

ﬁf)ﬁﬁ:;l.dfg%ﬁpgﬁ q{ﬁ@dfo)r %8{;]9331 %WPE} ?or&ﬁur@%p[ﬁ%n is malntatned

td Withinl @Macdniécy of greater than about 0.003 wt %.

a. The method of claim 6, wherein the predetermined formulation

7 of the first solution and/or second solution and/or third solution is maintained

to an acéuracy of greater than about 0.01 wt %.

10.  The method of claim &, wherein the first solution and/or second
solution and/or third solution is monitored for at ieast one concentration
criteria selected from the gfoup consisting of:

a) conductivity;

b) sound velocity;

- C) density;

d) viscosity;

e) refractive index;

f) turbidity: '

a) aufo titration; and

h) a manual anaiytical verification.



10

16

20

25

30

h) a manual anal ytical verification: 30 11. The

nmet hod of claim6, wherein step h) is: h) delivering

a third solution having a predeterm ned fornmul ation
fromthe second tank system a third tank system
wherein the third tank systém further conprises at
least a fifth tank and a 5 sixth tank; and

conprsin . [ i : .sol ution

havi i a oyt AR el Qb et hi ra

tank BYyst edeliveriagfa thald sodelion haivingai predetegmiited formuldtion
sol uti on, ﬁ,her int.her_{oitoringre ults 'kn 10 a _
fourt h sol IPMIReGHEARE 1engRYHeHioch Tl ek Syetens Huherein the
central i zeghird'fBAk SYSIeRY ATIHE@BmpHEes Bt |e"édsf %‘#ifg{ \;dgﬁt%né:l a

solution out of the third tank system and bac
third tanksistpstaski whi | e adj usting the flowate of the

first i C. stream and the flowate of the second
chem %Eﬁ?%ﬁpg'ghglés?h _order to maintain the _
pr edeker m deiflekingBfotirhosbighort Ravihg lar;sradeféPhﬁﬁétfob&—muiaﬁon

12. The nethod of claim 11, wherein the first tan
syst em andirem thedbisd danlasystepsioaniinaiaiser; t hird tank

system fur ‘ o i 2 st em ,
T rereSliof R RS AGY] Aeine Ao i TRsytes i
formul at i oafowth sblatibh ot Gighid! Whichid/ st 6 e 8entralized
solution and/or .third solution and/or fourth

sol ution i SOREPHPGSKEIGHANE t hi n an accuracy of '
h , I
o o i, R sy olf ofthe i Hnk sitfelf N Ba o the

the first thaduahksysted whils adpusting dhel fibaratensd/ths first
solution is maintained

third sol ution apd/or fourth ]
to an accu?'}ﬁfp'csp S ?%’Et%}‘; é‘ﬁﬂ?“éfﬂ%?”@?@?cﬂﬂdwe“%a' stream

- 15. The nephhadepto Haﬂﬁgﬁ?nitgnle Sét%}rﬂg\)é'grqoﬁhlﬁ%ion of the fourth

sol ution and/or secon t1on an
sol uti on asmléien.fourth solution is nonitored for at

.l east one concentration criteria selected fromthe

group consisting of: 31 :
12.  The method of claim 11, wherein the first tank system and/or

second tank system and/or third tank system further comprises a recirculation

system.

13.  The method of claim 11, wherein the predetermined formulation
of the first solution and/or second solution and/or third solution and/or fourth

solution is maintained to within an accuracy of greater than about 0.003 wt %.

14.  The method of claim 11, wherein the predetermined formulation
of the first solution and/or second solution and/or third solution and/or fourth

solution is maintained fo an accuracy of greater than about 0.01-wt %.

15.  The method of claim 11, wherein the first solution and/or second
solution and/or third solution andlor fourth solution is monitored for at ieast

one concentration criteria selected from the group consisting of:
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. a) conductiVity; b) sound velocity; c¢) density; d)

viscosity; 5 e) refractive index; f) turbidity; g)
auto titration; and h) a nanual anal yti cal
verification. 10 16. The nmethopd of any one of clains
1, 6, and 11, wherein the fTowate of the first
chem cal streamis controlled by a first flowate
contrg| . rein the first flowate control
resul i’s imbpwcontrol means output signal which
s semt tosdurel wslotital i zed nonitoring systemand the
flowmwate of the second chem cal stream are

cont r@l I eonﬂS'té(' second flowate control 15 neans,

wher ej c':tfs‘ﬁﬁnd flowate control results in a
secon con ro ans output signal which is sent to
t he ce)ntraierfraetivemﬁielxori ng system 17. The method of
any opne of, cl.aims 1, 6, and 11, wherein the first
chem ¢al sthFl@an s obtained froma first conponent
tank, gand 448 1#@&BRJasd chemical streamis obtained
from a second conpohent tank. 18. A nethod of

oper at)i ng amsnual endlyticaingrifigaiyst em conprising:  a)
m xing at least a first chemcal streamwth a second
chem cal streamin a mxing zone of a blender system

to foran a fhe fletlddd %Phh'i/ bRA of\mﬁﬁq@m 8, BAdf 11 Hherein the
chem cal stream and t second chenical stream are

toweite obilel first mem@ab%f@earntls) contoliedby g firsbftmyraty control

Rt A 8 sl fbwife EbbROREE FLR gheliocieL it butput

signal witiclisceaitrtaltha eendalizganmbonitongy SYsteAanE thedflowhfte of
basis of the first solution output signal, adjusting

the secans shemigalstigam ara ceriealiedy 8 secend Sawrate control

rfnlegﬁ% g\&iﬁe% np{rr% %ﬁ) W% 8&%@'&%@& ig'zféa%&?qd cytrol means |

- sutbut signal wilicHés sartrtortpe chatrblized mopitotingByéieain t he

bl ender systeminto a first

17.  The method of any one of claims 1, 6, and 11, wherein the first
chemical stream is obtained from a first component tank, and the second

chemlcal stream is obtained from a second component tank.

- 18. .-A method of operating a chemical blending system, comprising:
a) mixing at least a first chemical stream with a second chemical
stream in a mixing zone of a blender system to form a first
soiution, wherein the first chemical stream and the second
chemical stream are continuously introduced into the mixing
Zone; _ 7 '
b) monitoring the first solution, wherein the monitoring results in a
| first solution output signal which is sent fo a centralized”
monitoring system; '
) on the basis of the first solutibn output signal, adjusting a

" flowrate of the first chemical stream and a flowrate of the
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tank system wherein the first tank system conprises
at least a 5 first tank and a second tank; e)
delivering a second solution fromthe first tank
system f) nonitoring the second solution, wherein
the nonitoring results in @&2second sol ution out put
signal which is sent to the centralized nonitoring
system 10 g) circulating solution out of the first
tank syst eecandchacical strepm tor mastaingRrresipiemynGdi |
adj usting_the fl first chemcal stream
and the fﬁéwg?ég%%ﬁﬁ%eﬁ?e%@%&é’hem cal streamin

or derd) to dEliveEriY thedfiret sdiation fionethd blendeasystemdhtd adirst
second solution; the adjusting be'{(gg done on the

basis of ttARk sYsiBRY Wherelni e first 130K systed) grrprises at least a
delivering., Lirgt i fromthe bl ender system
into a sgn'é%)tﬁ mt(ghé asyé/%dg{rg]&\?l\ﬁérei n the second tank
syst &) congeliverisg aatecbad solutionhrond thefikstdank aysteo.t h
tank; i) delivering a third soluti (])_}r% f.rqgwthe %ﬁcond Its i
t ank Thyst dRpNIRIING t ﬁ’o‘iﬁcpﬂpiﬁﬁ’z“t{%“{ P8 19BIMyRIEHY eSS
wherein theg cf%’cﬂhfi% Bﬁﬁiﬂt%ﬁgdaﬂ‘%icﬁ i8igeft f0tHe siraiized

[

out put sigha I's sent to the centralized
, oni t or i mgosjrirensysdent; k) circul ating sol ution out

f th d tank t b t

Cank Sy ot GHCHIRTNG SRR PRt ng Tyt s sSE EHEBRrk 1g the
25 chenm ceargplahR SR wHite ddjosingf edlovrbe ofetberiilst chemical
chem cal streamin order to nmaintain a ﬁredeterm ned

f or nul at i cstresim and thaiflowratedfibe second eharyica sirggm in order

bei ng done _on_the ' . ' - SO ' -
or onan - 3o Taitiin KeRsRrmling Iotuarior gk bR By Rbfution:
first tankhsyRfesinyskibddoneastning bauikobiet ssnoadealution
fluid comuni cation with one or nore sem conductor

pr ocessi ngeutpul ¥gnal3z 20. The nethod of claim 19,

wher ej.n adj L I i L GAal

o e andtd REHRS e Bt SRk rdh thoSicrder syeRRfifigl

in order ¢aromditahkispstehe wiespéactheseqonddank systeerdcomprises
fornmul ati ons of the second angLﬁ{Eji{qd ~solutions is

gi ven pri off |?§Stoﬁlﬂ14rda7@j“gsachr@ ? NSwrate of the

first; chenygglering a third solution from the second tank system;
i}  monitoring the third éoiution,‘ wherein the monitoring results in a
third solution output signal which is sent to the centralized
‘monitoring system; and
k) circulating solution out of the second tank system and back to
the second tank system while adjusting the flowrate of the first
. chemical stream and the flowrate of the second chemical stream
in order to maintain a predeterfn'ined formulation of the third -
solution; .the adjusting being done on the basis of the third

solution oufput signal.

19.  The method of claim 18, wherein the first tank system and the
second tank system are in fluid communication with one or more

semiconductor processing tools.
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5 stream and the flowate of the second chem cal -
streamin order to maintain the predeterm ned
formulation of the first solution. 21. The nethod of
claim19, further conprising-gontrolling delivery
priority of the first solution fromthe bl ender
systemto the first and second 10 tank systens

accor gigng tiheAbtHE) ofS@&in 90, whkih %lefsﬁﬁﬁ‘tﬁé‘ﬁowrate of the
respective tank systens.

first chemical stream and the fiowrate of the second chemical stream in order
to maintain the respective predetermlned formulations of the second and third
solutions is given priority over adjusting the flowrate of the first chemical
stream and the flowrate of the second chemical stream in order to mainiain

the predetermined formuiatlon of the first solu‘uon

21.  The method of claim 19, further comprising controliing delivery
priority of the first solution from the blender system to the first and second

tank systems according to volume usage of solution from the respective tank
systems.



